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SUMMARY 


The  efficiency  of  delivery  operations  of  an  independent  wholesale 
grocery  firm  in  Baltimore,  Md.,  was  studied  in  July,  August,  and  December  195U. 
The  firm  made  deliveries  of  dry  groceries  to  rural  customers  within  a  radius 
of  k$  miles  of  Baltimore,  as  well  as  to  those  within  the  city.  City  deliver- 
ies were  made  by  6  straight  trucks,  and  rural  deliveries  by  5  truck-tractors 
and  9  semitrailers,  semitrailers  on  certain  routes  being  alternated.  Sug- 
gestions for  reducing  costs  of  the  operations  based  upon  time  and  cost 
analyses  are  made  for  deliveries  in  both  areas. 

The  cost  of  delivering  small  orders  was  of  particular  significance.  The 
average  cost  of  delivering  orders  of  less  than  $25>  to  customers  in  rural 
areas  was  18|  cents,  or  about  10|  cents  more  per  dollar  of  sales  than  the 
gross  profit  of  the  firm,  approximately  8  cents.  On  orders  of  that  same  size 
to  urban  and  congested  urban  areas  and  for  orders  of  $2£  to  $?£  in  value  to 
rural  areas,  delivery  costs  ranged  from  5  to  6  cents  per  dollar  of  sales.  It 
seems  very  probable  that  here,  too,  the  wholesaler  lost  money.  It  is  recom- 
mended that  the  firm  review  the  servicing  of  orders  up  to  $?£•  The  results 
of  this  review  may  show  that  these  small  orders  should  be:   (a)  Sold  on  a 
cash-carry  basis  only;  (b)  consolidated— with  less  frequent  deliveries  as  a 
result;  (c)  subjected  to  a  delivery  charge;  or  (d)  declined  entirely,  if  below 
a  specified  minimum  size.  In  making  this  analysis,  the  wholesaler  should  de- 
termine whether  any  of  these  small  orders  are  purchased  by  the  same  retailers 
who  frequently  purchase  large  orders.  In  addition,  the  wholesaler  should  de- 
termine whether  any  of  his  small  customers  have  a  growth  potential.  If 
either  or  both  of  these  circumstances  occur,  the  delivery  charge  could  be 
waived  for  those  particular  customers* 

Labor  expense  of  c#o#d.  orders  on  1-driver  deliveries  was  18  percent, 
and  on  driver-helper  deliveries  $1  percent,  higher  than  for  charge  orders 
because  of  the  time  spent  in  making  collections,  A  review  of  policy  on 
c.o.d. fs  is  suggested,  particularly  on  orders  of  low  value  and  those  delivered 
to  rural  areas.  The  wholesaler  should  also  take  into  account  the  relative 
costs  of  handling  the  low-value  orders  in  the  office  and  plant  • 

Suggested  improvements  in  trip  routing  include:   Up-to-date  reporting, 
by  drivers  to  dispatchers,  of  changes  in  streets  and  highways  that  slow  down 
deliveries  or  might  be  used  to  speed  them  up;  periodic  review  by  dispatchers 
of  existing  routes  to  balance  out  overall  route  delivery  times  by  reallocating 
customers  between  routes  requiring  less  than  8  hours,  and  those  requiring 
more  than  9.  In  a  typical  week,  5>  drivers  and  3  helpers  on  predominantly  rural 
routes  put  in  7I4  overtime  hours  more  than  the  minimum  guarantee,  while 
S>  drivers  arid  1  helper  on  other  routes  put  in  less  than  the  guaranteed  overtime. 

An  improved  method  of  loading  and  unloading  orders  would  reduce  .the  time 
spent  by  drivers  or  helpers  in  the  unloading  operation.  Tests  of  this  system 
showed  $0  percent  savings  in  unloading  time. 
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The  type  of  equipment  used  has  an  important  bearing  upon  delivery  costs, 
Doors  on  both  sides,  as  well  as  in  the  rear,  of  delivery  trucks  would  save 
driving  time  and  mileage  by  avoiding  the  out-of -route  circling  which  was 
necessary  to  present  the  right-hand  side  of  the  truck  to  the  retailer's  door 
or  platform.  The  replacement  of  a  heavy  movable  tailgate  and  short  rear 
doors  on  one  of  the  trailers  with  a  permanently  suspended  tailgate  and  flush 
doors  would  save  considerable  time  and  effort  on  the  part  of  the  driver  and 
helper  in  opening  and  closing  up  the  trailer. 

In  addition,  the  trailers  used  on  rural  routes  were  of  larger  capacity 
than  necessary  for  the  deliveries  made  during  the  periods  covered  by  the 
study.  They  were  of  17  •£  to  18  tons  carrying  capacity,  when  trailers  of 
12-ton  capacity  would  have  been  sufficient  for  the  orders  carried.  It  is 
suggested  that  the  firm  consider  the  use  of  smaller  trailers  when  the  tirae 
comes  for  replacement. 
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IMPROVING  THE  TRUCK  DELIVERY  OPERATIONS  OF 
A  WHOLESALE  GROCER  -  A  CASE  STUDY 


By  James  R.  Snitzler 

Transportation  and  Facilities  Branch 

Agricultural  Marketing  Service 


INTRODUCTION 


Wholesale  grocery  firms  are  confronted  with  the  problem  of  increasing 
costs  in  their  handling  and  delivery  operations  .  These  increasing  costs  are 
of  concern  not  only  to  wholesalers,  but  also  to  consumers  and  to  producers. 
Increased  marketing  costs  wherever  they  occur  in  the  distribution  channel 
may  be  reflected  in  lower  returns  to  growers,  lower  profits  to  distributors, 
and  higher  prices  to  consumers. 

In  recognition  of  this  problem,  this  time  stucjy  and  cost  analysis  of 
the  delivery  operations  of  an  independent  wholesale  grocery  firm  in  Balti- 
more, Md.,  was  undertaken.  It  is  the  first  of  a  series  of  case  studies 
designed  to  develop  (1)  less  costly  methods  for  delivering  groceries,  and 
(2)  principles  and  methods  which  may  be  used  by  wholesalers  in  determining 
the  relative  profitability  of  delivering  orders  of  varying  size.  Data  from 
the  Baltimore  study  will  be  supplemented  by  similar  studies  of  other  whole- 
sale firms,  A  comparative  analysis  will  then  be  made  of  the  several  delivery 
operations. 


RESEARCH  PROCEDURE 


The  Baltimore  wholesale  grocery  fira  analyzed  in  this  studfer  does  an 
annual  business  of  approximately  $5-46  million.  The  national  average  for 
grocery  wholesalers  is  approximately  $1^  million  a  year.  The  merchandise 
handled  by  the  firm  consists  of  dry  groceries,  and  includes  canned  meats  and 
a  few  drug  and  hardware  items.  It  does  not  handle  fresh  meat  or  produce. 
The  major  portion  of  the  area  served  by  its  trucks  lies  within  a  U5>«*iile 
radius  of  Baltimore.  Deliveries  to  areas  outside  of  this  radius,  which  are 
made  by  contract  haulers,  were  not  included  in  this  study.  The  fina  sells 
to  institutions  (hospitals  and  schools)  as  well  as  to  hotels,  restaurants, 
and  retail  stores. 

Deliveries  within  Baltimore  are  made  on  a  weekly  basis.  Deliveries  to 
rural  areas  are  also  generally  made  weekly  although  a  few  routes  receive 
delivery  service  every  other  week. 

The  particular  Baltimore  firm  was  selected  for  study  because  of  its  lo- 
cation and  the  scope  of  its  operation.  Information  also  indicated  that  the 
efficiency  of  the  firm*s  wholesaling  operation  was  reasonably  representative 
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of  independent  grocery  "wholesalers  doing  about  the  same  volume  of  business* 
The  field  work  was  done  in  195>U  during  the  months  of  July.  August,  and 
December,  The  research  procedure  consisted  in:  (1)  making  a  time  study- 
analysis  of  the  various  components  of  the  delivery  operation  from  the  time 
the  trucks  left  the  wholesaler's  warehouse  until  their  return;  (2)  interview- 
ing the  truck  drivers  and  helpers  during  the  time  study  to  determine  where 
improvements  could  be  made  in  the  operations;  and  (3)  computing  labor  and  non« 
labor  operating  expenses  for  each  of  the  delivery  trucks*  This  information 
was  then  used  to  determine  the  costs  of  delivering  orders  of  varying  size  to 
different  types  of  delivery  areas* 

The  delivery  operation*  as  covered  by  this  report,  begins  when  the 
truck  leaves  the  warehouse  and  ends  when  it  gets  back  to  the  warehouse.  This 
operation  consists  chiefly  in  over-the-road  movement  of  the  merchandise, 
unloading,  checking  of  the  unloaded  merchandise,  cash  collections,  and  the 
return  run  to  the  warehouse* 

The  author  obtained  the  time  study  data  for  each  of  the  trips  analyzed 
by  riding  in  the  truck  and  maintaining  a  record  of  the  successive  delivery 
operations  by  means  of  a  stop  watch.  Through  riding  with  the  crew,  he  ob- 
tained extensive  information  about  the  operations  and  the  problems  involved. 
At  each  stop,  his  observations  both  on  the  ground  and  in  the  retail  store  not 
only  gave  him  the  precise  time  data  but  also  afforded  an  opportunity  to 
evaluate  the  operations* 

Nineteen  trips  were  analyzed  during  the  period  of  study*  The  routes 
traveled  were:  3  congested  urban,  k   "other  urban, M  8  rural,  and  k  combina- 
tion routes --congested  urban  and  other  urban,  or  other  urban  and  rural.  The 
trips  were  classified  as  follows: 

Congested  urban  •  •  •  •  •  the  heavily-congested  central 

area  of  Baltimore. 

Other  urban the  remaining  Baltimore  area. 

Rural  ••••••••  the  area  outside  the  city 

limits  of  Baltimore. 

The  routes  analyzed  make  up  £0  percent  of  the  total  routes  of  the  fina 
over  which  delivery  is  made  in  its  own  trucks. 

The  management  of  the  firm  assisted  in  the  selection  of  the  routes.  The 
selection  was  designed  to  facilitate  comparisons  of  lwnan  and  2-4iian  delivery 
operations,  delivery  operations  by  type  of  equipment,  by  type  of  route,  by 
basis  of  order ~c*o.d.  vs.  charge— -and  by  type  of  customer* 


EQUIPMENT 


The  firm  owns  and  operates  6  straight  trucks,  f>  truck-tractors,  and 
9  semitrailers.  No  full  trailers  are  used  in  the  operation— that  is, 
truck-trailers  so  constructed  that  nearly  all  of  their  weight  and  load 
rests  upon  their  own  wheels  •  The  age  of  the  vehicles  varies  from  1  to 
6  years  in  the  case  of  straight  trucks,  from  2  to  U  years  for  truck-tractors, 
and  from  7  to  1>  years  for  the  semitrailers.  The  tractors  are  all  of  the 
same  make*  while  the  straight  trucks  are  of  U  different  makes.  The  tractor- 
semitrailers  employ  both  a  driver  and  a  helper,  while  f>  of  the  6  straight 
trucks  usually  have  only  a  driver.  (Figs.  1  and  2.)  The  remaining  straight 
truck,  which  has  a  load  capacity  substantially  greater  than  the  others, 
also  has  a  driver  and  a  helper. 
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Figure  4.-- Because   of  its  maneuverability  this    type  of  vehicle--a 
straight   truck--is   used  by   the  grocery  wholesaler  for    deliveries 
largely  within   the   city   limits   of  Baltimore, 


;&m* 
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Figure   2, --This    large   tractor-semitrailer  combination  employs   both  a  driver  and  a  helper. 
It   hauls  as  much  as  36,000  pounds  of  dry  groceries. 

The  estimated  load  capacity  for  the  tractor-semitrailers  ranges  from 
18  to  12  tons  of  dry  groceries;  for  the  straight  trucks,  9  to  6  tons  (table  1). 

Table  1#— Estimated  maximum  load  capacity  of  dry  groceries  by 

type  of  vehicle 


Number  of 
trucks 


Estimated  maximum 
load  capacity 


Type  of  truck 


3-axLe  tractor-trailer 
combination 
Do. 
Do. 
Straight 
Do* 
Do. 


Total 


1 
1 
3 

1 
k 

1 

11 


Tons 
18 

12 
9 
7 
6 
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SCOPE  OF  DELIVERY  OPERATIONS 

During  the  studfcr  15>7*7  tons  of  dry  groceries,  valued  at  $35,931*  were 
battled  on  19  different  trips  with  an  average  weight  per  trip  of  8*3  tons. 
Oa  the  basis  of  type  of  route  the  heaviest  loads  were  hauled  on  the  rural 
routes,  and  the  lightest  on  the  congested  urban  routes  ♦  The  average  weight 
per  rural  trip  equaled  11 « 2  tons*  Pbr  trips  on  combination  routes  (congested 
urban  and  other  urban,  and  other  urban  and  rural)  the  figure  was  7*9  tons| 
for  other  urban,  £•?  tons 5  and  for  congested  urban,  U»7  tons* 

Total  distance  traveled  for  the  19  trips  approximated  1,606  miles,  or 
an  average  distance  per  trip  of  85  miles*  The  rural  runs  are,  of  course, 
longer  than  the  congested  urban  runs*  Average  distance  traveled  per  rural 
trip  was  approximate^  31*3  miles,  while  the  average  for  the  congested  urban 
routes  was  only  16  miles*  The  distance  for  the  combination  trips  (congested 
urban  and  other  urban  j  other  urban  and  rural)  and  other  urban  lay  between 
these  two  distances*  The  average  for  the  combination  trips  equaled  about 
6$  miles,  and  for  other  urban,  38  miles* 

Total  delivery  time  for  all  trips  in  the  study  was  I67  hours,  while  the 
average  per  trip  approximated  9  hours.  The  average  delivery  time  per  trip 
by  type  of  route  was  as  follows  1 

Congested  urban  •  •  *  *  5  hours,  52  minutes 
Other  urban  •  •  •  •  •  7  hours,  31  minutes 

Rural  •••••••20  hours,  lib  minutes 

Combination  *  •  .  •  •  8  hours,  21  minutes 

A  total  of  375  stops  was  made  on  the  19  trips,  with  an  average  per  trip  of 
approximately  20  stops*  A  total  of  7,752  pieces  was  delivered  on  3^9  orders, 
with  the  average  per  order  approximating  21  pieces*  l/ 

TRIP-LOAD  RATIO 


The  trip-load  ratio  for  the  19  trips  analyzed  in  the  stuc(y  ranged  from 
57  to  102  (table  2).  This  ratio  is  the  relationship  of  load  hauled  to  the 
estimated  maximum  truck  capacity  in  hauling  dry  groceries  |  and  the  ratio  of 
102  does  not  mem  that  there  was  a  violation  of  maximum-load  limits  pre- 
scribed by  law*  The  capacity  for  each  of  the  3  types  of  motor  vehicles  was 
estimated  by  officials  of  the  wholesale  firm*  Table  2  indicates  that  the 
capacity  utilization  for  the  straight  trucks,  both  Iwaan  and  2nnan  operated, 


\f  The  number  of  stops  exceeds  the  number  of  orders  because  in  a  few  oases 
the  drivers  had  to  make  2  stops  per  order,  the  second  being  for  collection 
purposes • 
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Table  2. — Utilization  of  truck  capacity  in  the  delivery  operations  of  an  in- 
dependent grocery  wholesaler,  19  trips  in  selected  periods,  195U 


:                 i 

:  Estimated 

» 
• 

Trip:    Type  of  vehicle   j 

i   Type  of 

:  maximum  ca-  \ 

i  Amount 

:  Trip-load 

No.  :                  J 

: operation 

i   pacity  for  i 

!  hauled 

:  ratio  l/ 

:dry  groceries- 

• 
• 

T^ons 

Tons 

Percent 

1  i 

Straight  truck 

1-man 

7.0 

luo 

57 

2  s 

do. 

do. 

7.0 

U.5 

61* 

3  J 

do. 

do. 

7.0 

5.0 

71 

k     J 

\              do. 

do. 

7.0 

5.0 

71 

5  i 

(      do. 

do. 

7.0 

5.5 

79 

6  : 

;      do. 

do. 

7.0 

5.5 

79 

7  :      do# 

do* 

7.0 

^ 

79 

8  j 

:      do. 

do. 

7.0 

6.0 

86 

9  i 

:      do. 

do. 

6.0 

6.1 

102 

10  : 

do. 

do. 

7.0 

6.5 

93 

11  J 

do. 

2 -man 

9.0 

8.0 

89 

12  i 

k  3-axle  tractor- 
i  trailer  combina- 

r  tion— small 

do. 

12.0 

10.8 

90 

13  : 

\   3-axle  tractor- 
t  trailer  combina- 

t     tion— small 

do. 

12.0 

11.0 

92 

3J*  ! 

i  3-axle  tractor- 

:  trailer  combina- 

:  tion— large 

do. 

18.0 

11.0 

61 

15  s  3-axle  tractor- 

, 

t     trailer  combina- 

:  tion— -large 

do. 

18.0 

n.5 

6U 

16  :  3-axle  tractor - 

:  trailer  combina- 

:  tion— large 

do. 

17.5 

n.5 

66 

17  :  3-axle  traetor- 

:  trailer  combina- 

:  tion— large 

do. 

17.? 

11.8 

67 

18  :  3-axle  tractor- 

:  trailer  combina- 

:  tion-small 

do. 

12.0 

12.0 

100 

19  i   3-axle  tractor- 

:  trailer  combina- 

t  tion— large 

do. 

17.5 

16.5 

91 

\J  Ratio  of  amount  hauled  to  estimated  maximum  capacity. 
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and  the  smaller  tractor-trailer  combinations— 12«ton  capacity— was  substan- 
tially above  that  for  the  large  tractor-trailer  combinations— 17  ♦?-l8-ton 
capacity.  In  9  of  the  U  trips  made  with  straight  trucks,  the  trip-load 
ratio  exceeded  70  percent  *  Of  the  5  trips  made  with  the  large  tractor- 
trailers,  only  1  had  a  trip-load  ratio  of  over  67  percent.  In  contrast, 
the  3  trips  made  with  the  smaller  tractor-trailers  had  a  trip-load  ratio  of 
90  percent  or  better  • 


TRIP  ROUTING 


The  planning  and  scheduling  of  routes  for  the  Baltimore  wholesale 
grocery  ftaa  are  handled  by  2  supervisors — one  of  idiom  is  responsible  for 
routing  within  Baltimore,  the  other  for  the  area  outside  of  Baltimore. 
Usually  the  drivers  are  not  consulted  about  routing*  Partly  because  of  this 
factor,  there  is  a  need  for  improvement  in  the  present  routing  operation  as 
one  means  of  reducing  delivery  costs. 

For  example,  errors  in  routing  were  found  in  11  of  the  19  trips  in  the 
study*  The  number  of  errors  ranged  from  1  to  k  per  trip.  When  orders  are 
routed  incorrectly  it  is  very  difficult  if  not  impossible  to  rectify  the 
mistake  once  the  truck  is  loaded*  In  some  cases  the  drivers  discovered  the 
errors  while  glancing  over  their  trip  tickets  prior  to  arriving  at  the  mis- 
routed  stops*  If  it  were  feasible  to  dig  the  order  or  orders  out  of  the 
load,  the  drivers  wuld  make  the  change  in  the  routing  and  deliver  the  orders 
in  correct  rotation*  On  some  occasions  the  misrouted  orders  were  too  far 
back  in  the  truck  to  permit  the  drivers  to  make  the  routing  change.  Back- 
tracking ranging  from  a  few  city  blocks  to  several  miles  resulted  in  these 
latter  instances* 

In  addition  to  the  extra  expense,  misrouting  also  creates  ill  will  on 
the  part  of  the  customers  because  of  the  delay  in  delivery  of  their  orders* 
Several  instances  of  this  type  were  observed  during  the  period  of  study* 

One  example  of  misrouting  is  shown  in  figure  3*  Although  this  appears 
to  be  a  rather  obvious  error  of  misrouting,  it  is  typical  of  errors  found 
during  the  study.  Twd  retailers  were  served  in  the  sequence  shown  under 
^Previous  Routing *w  This  involved  either  running  twice  around  the  block  to 
unload,  as  shown,  or  going  straight  north  and  hand-trucking  the  merchandise 
across  a  very  busy  street  and  over  streetcar  tracks— a  still  worse  method, 
which  was  not  actually  used*  With  the  routing  changed  as  shown  on  the  right, 
this  extra  driving  or  hazardous  unloading  is  eliminated*  The  driver  mentioned 
that  he  had  pointed  out  to  the  dispatcher— who  is  responsible  for  the  routing — 
the  need  for  reversing  the  unloading  order  of  these  two  stops*  The  dis- 
patcher replied,  WI  canft  see  any  advantage  in  it.n  However,  when  the  author 
brought  the  problem  to  the  attention  of  the  firm's  managers,  the  recommended 
routing  was  promptly  adopted. 
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A  somewhat  different  problem  of  routing,  but  one  of  equal  importance, 
concerns  the  large  amount  of  overtime  accumulated  by  drivers  and  helpers  on 
rural  runs.  For  example,  during  the  week  of  August  U-10,  195U  (a  represen- 
tative workweek),  the  f>  drivers  and  3  helpers  operating  on  predominately 
rural  routes  put  in  a  total  of  9$\  hours  of  overtime— an  average  of  almost 

12  hours  per  man.  tfcider  the  tenas  of  a  Teamsters  Union  contract  with  the 
firm,  the  drivers  and  helpers  are  paid  time  and  one-half  for  all  work  beyond 
8  hours  in  any  one  day  or  UO  hours  in  any  given  week,  and  in  addition  are 
guaranteed  a  U3-hour  workweek  •  This  includes  UO  tours  at  straight  time  and 

3  hours  at  time  and  one-half.  The  amount  of  overtime  for  the  above-mentioned 
drivers  and  helpers  in  the  representative  workweek  exceeded  the  minimum 
guarantee  by  71?  hours.  In  contrast,  the  remaining  5  drivers  and  1  helper 
put  in  a  total  of  17  3A  hours  of  overtime—an  amount  which  averaged  one- 
quarter  hour  less  than  the  minimum  guarantee. 

The  amount  of  overtime  hours  put  in  by  the  drivers  and  helpers  results 
in  increased  costs  not  only  from  the  standpoint  of  the  higher  wage  rate 
but  also  from  lower  productivity  per  worker  due  to  fatigue.  In  5  of  the 
8  rural  tripe,  the  delivery  operations  took  more  than  10  hours  per  trip. 
The  longest  trip  was  approximately  lU  hours.  The  distances  traveled  ranged 
from  133  miles  to  25>5  miles.  At  the  same  time,  the  average  unloading 
operation  for  these  3>  rural  trips  consisted  of  llj  tons  of  groceries  dis- 
tributed at  28  stops. 

DELIVERY  OPERATIONS  BI  TYPE  OF  EQUIPMENT 

Of  the  19  trips  studied,  U  were  made  by  straight  trucks  and  8  by 
tractor-trailers.  The  straight  trucks  were  used  on  all  types  of  routes,  in- 
cluding congested  urban,  other  urban,  rural,  and  combinations  thereof  \   how- 
ever, their  primary  use  was  on  relatively  short,  close-in  routes  as  typified 
by  congested  urban  and  other  urban  conditions.  (Fig.  1.)  The  tractor- 
trailers,  on  the  other  hand,  were  employed  exclusively  on  rural  routes  or 
combinations  of  "other  urban*  and  rural  routes.  (Jig.  2.) 

The  distance  traveled  per  trip  for  the  straight  trucks  ranged  from 

13  to  87  miles,  with  an  average  per  trip  of  Ul  miles.  In  contrast,  distance 
traveled  per  trip  for  the  tractor-trailers  ranged  from  81  to  255  miles.  The 
average  distance  traveled  per  trip  for  the  tractor-trailers,  lliU  miles,  is 
approximately  3j  times  that  traveled  by  the  straight  trucks  (table  3)« 
However,  as  a  result  of  the  less  congested  road  conditions,  the  average 
driving  tine  per  trip  for  the  tractor-trailers  is  only  twice  that  for  the 
straight  trucks. 

Because  of  the  greater  distances  traveled,  larger  loads  and  greater 
number  of  stops,  the  average  trip  time  for  the  tractor-trailers  (driving 
time  plus  time  for  all  other  purposes)  is  substantially  aboTe  that  of  the 
straight  trucks.  Whereas  trip-time  for  the  tractor-trailers  ranged  from  8  to 
approximately  lU  hours,  with  the  average  near  11  hours,  trip-time  for  the 
U  trips  made  by  straight  trucks  ranged  from  5  to  10  hours,  with  an  average 
of  about  7  hours. 
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Table  3 •—Delivery  operations  of  an  independent  grocery  wholesaler  by 
type  of  equipment,  selected  periods,  1?5U 


Item 


j       :  Straight  truck  :3-axLe  tractor- 
:  Unit  %     (average)  1/    ttrailer  combination 
:       t  t       (average)  2/ 


Invoice  value  per  trip #:  Dollars 

Amount  hauled  per  trip  .......:  Tons 

Distance  traveled  per  trip  . ♦•:  Miles 
Distance  traveled  per  stop  .  . .  t  Miles 
Delivery  time  per  trip  ..•••••:  Minutes 

Number  of  stops  »« •••••••*  Number 

Time  per  trip  to  prepare     : 

truck  for  unloading  ••••»»•••:  ffinutes 
Tin©  per  stop  to  prepare     * 

truck  for  unloading  •••••••••*  Minutes 

^loading  time  per  trip  ••••«•*  Minutes 

Uiloading  time  per  order  •••••:  Minutes 

Unloading  time  per  piece  •••••*  Minutes 

Number  of  pieces  unloaded     • 

per  trip  •••• .....••:  Pieces 

Number  of  pieces  unloaded    * 

per  order  •••••••••••••••••••:  Pieces 

Distance  hand-trucked  or     * 

hand-carried  per  trip  •••••••:  Feet 

Distance  hand-trucked  or     • 

hand-carried  per  order  •••••••   Feet 

Time  per  trip  to  close  up     * 

truck  .....♦••♦..•...♦♦.....♦:  Minutes 
Time  per  stop  to  close  up     '• 

truck  •♦• •«•••••••••••••:  Minutes 

Delivery  tlone  per  order  ••••••J  Minutes 

Delivery  time  per  piece  *  Minutes 

Driving  time  per  trip  ••••••••J  Minutes 

Driving  time  per  stop  •• :  Minutes 

Delay  time  per  trip  ••••••••••:  Minutes 

Delay  tiiae  per  order  •♦ ♦*  Minutes 

i 


1,371.50 

2,605.52 

5.6 

12.0 

la.0 

UOwU 

2.3 

6.3 

14*2.3 

6U3.9 

17.5 

22.8 

U,5 

7.0 

0.3 

0.3 

200.1 

23U.2 

11.8 

10.3 

0.7 

0.U 

272.0 

596.0 

16.0 

26.0 

70U.5 

800.0 

U3.0 

35.0 

U.6 

7.5 

0.3 

0.3 

26.0 

28.3 

1.6 

1.1 

170.9 

3U2.0 

9.7 

15.0 

37.6 

27.2 

2.2 

1.2 

1/  Average  for  11  trips* 
2/  Average  for  8  trips  ♦ 


The  unloading  operation  for  the  two  types  of  vehicles  is  similar.  That 
is,  the  groceries  are  unloaded  by  hand  and  are  then  hand-trucked  or  hand- 
carried  into  the  buyer's  establishment.  In  a  few  instances,  personnel  of 
the  buyer  may  assist  in  moving  the  merchandise  from  the  tailgate  of  the 
vehicle  into  the  store.  Generally,  however,  they  do  not.  A  major  difference 
in  the  unloading  operation  for  tractor-trailers  as  compared  with  that  of 
straight  trucks  is  that,  with  the  former,  a  helper  accompanies  the  driver 
and  assists  in  the  unloading.  Vftth  one  exception— previously  mentioned— 
the  straight  trucks  are  lwnan  operations. 

The  unloading  time  shown  in  table  3  consists  in  the  time  spent  in 
breaking  down  the  orders  in  the  truck— including  placing  the  merchandise  on 
the  tailgate 5  moving  the  merchandise  from  the  tailgate  into  the  buyer's  es- 
tablishment; checking  the  merchandise  inside  the  buyer's  establishment ;  col- 
lecting—if a  c.o*d*  order;  and  returning  to  the  truck.  The  time  required 
to  open  and  close  the  doors  of  the  truck  was  excluded  from  the  unloading 
operation  o  Similarly  the  actual  time  spent  at  lunch  was  deducted  from  the 
unloading  time*  The  firm  authorizes  30  minutes  for  this  purpose,  and  deducts 
this  amount  from  the  individual  time  cards.  In  some  cases  the  men  took  less 
than  30  minutes;  in  other  cases,  a  few  minutes  more* 

Delay  time  at  several  of  the  stops  was  also  excluded  from  the  unloading 
time.  Delay  time  at  the  stop  may  arise  from  (1)  waiting  for  other  vehicles 
to  move  away  from  the  customer's  unloading  platform,  (2)  waiting  for  the 
storekeeper  to  open  the  store,  and  (3)  purchasing  cigarettes  or  drinking 
"cokes."  However,  the  time  spent  in  this  last  manner  was  a  small  proportion 
of  the  total  delay  time. 

As  shown  by  table  3,  average  unloading  time  per  trip  for  the  tractor- 
trailers  exceeds  that  for  the  straight  trucks  lay  approximately  17  percent. 
At  the  same  time,  the  average  amount  hauled  by  the  tractor-trailers  was 
about  twice  that  for  the  straight  trucks.  The  shorter  distance  required  to 
hand-truck  or  hand-carry  the  orders  delivered  by  tractor-trailer  tended  to 
make  for  a  faster  unloading  time.  Table  3  does  not  indicate  that  either 
method  of  delivery— straight  truck  or  tractor-trailer— has  a  definite  super- 
iority over  the  other* 

DELIVERY  OPERATIONS:  1-MAN  AND  2-MAN 


The  Iwnan  and  2wnan  deliveries  represent  straight  truck  and  tractor- 
trailer  operations,  respectively,  with  the  exception  of  the  previously  men- 
tioned straight  truck  on  which  2  men  are  used*  The  data  in  table  1*  are  thus 
fairly  comparable  to  those  in  table  3* 

The  ratio  of  work  accomplished  on  a  per  man  basis  by  the  2  different 
types  of  operation  appears  to  favor  the  2 -man  operation.  Somewhat  more  than 
twice  the  tonnage,  as  well  as  number  of  pieces,  was  delivered  on  the  average 
2-man  trip  as  compared  with  the  1-man  operation.  At  the  same  time  the 


-  12  - 

Table  U.— Che-man  and  two-nan  delivery  operations  of  an  independent  grocery 

wholesaler,  selected  periods,  19$U 


Item 


Invoice  value  per  trip  .  •  . 

Amount  hauled  per  trip  .  .  . 

Distance  traveled  per  trip  • 

Distance  traveled  per  stop  • 

Delivery  time  per  trip  •  .  . 
Times  per  trip  to  prepare 

truck  for  unloading  •  •  •  • 
Time  per  stop  to  prepare 

truck  for  unloading  .  .  .  • 

Number  of  stops  per  trip  .  • 

Ihloading  time  per  trip  .  ♦ 

Unloading  time  per  order  •  • 

Uhloading  time  per  piece  •  . 

Number  unloaded  per  trip  •  . 

Number  unloaded  per  order  • 
Distance  hand-trucked  or 

hand-carried  per  trip  •  .  ♦ 
Distance  hand-trucked  or 

hand-carried  per  order  •  ♦ 
Time  per  trip  to  close  up 

truck  .  .  .  ♦  •  

Time  per  stop  to  close  up 

truck  •  •••««••••• 

Delivery  time  per  order  .  • 

Delivery  time  per  piece  .  . 

Driving  time  per  trip  .  •  « 

Driving  time  per  stop  •  •  • 

Delay  time  per  trip  ♦  ♦  ♦  • 

Delay  time  per  stop  »  •  •  • 


:  One-man  delivery  :  Two -man  delivery 
Ifcit   :   operation     :   operation 

:  (average)  1/   :  (average)  2/ 

—  jjjj[  .  —  -  _  . M 


Dollars 

Tons 

Miles 

Miles 

Minutes 

Minutes 


1,313.U2 

5.1; 

Ul.lt 

2.5 

1*37. U 

U.3 


2,532.91; 
11.6 

132. U 

5.8 

626.9 

7.1 


Minutes 

.3 

.3 

Stops 

17.0 

22.8 

Minutes 

191.9 

239  .U 

Minutes 

11.8 

10.5 

Minutes 

.7 

.1 

Pieces 

255.0 

578.0 

Pieces 

16.0 

25.0 

Feet 

660.lt 

838.3 

Feet 

U2.1 

36.6 

Minutes 

U.2 

7.7 

Minutes 

.3 

.3 

Minutes 

26.8 

27.1; 

Minutes 

1.7 

1.1 

Minutes 

173.0 

320.6 

Minutes 

10.2 

ll».l 

Minutes 

U0.5 

25.2 

Minutes 

2.5 

1.1 

1/  Average  for  10  trips 
y  Average  for  9   trips. 


average  delivery  period  for  the  2-«an  operation  exceeded  the  1-man  operation 
by  only  1*3  percent.  Average  distance  traveled  per  trip  for  the  2-man  de- 
livery was  more  than  3  times  as  great  as  for  the  1-man  delivery,  while  the 
average  distance  traveled  per  stop  for  the  former  was  approximately  2 \  times 
the  latter. 


It  should  be  noted,  however,  that  route  conditions  In  this  study  tend 
to  favor  the  2-man  delivery  operation.  Data  for  this  operation  come  pri- 
marily from  rural  hauls,  while  the  1-man  operation  is  largely  congested  urban 
and  other  urban  hauls •  In  addition,  the  average  distance  hand-trucked  or 
hand-carried  per  order  was  less  for  the  2-man  delivery  operation. 
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The  2-man  unloading  operation  varies  somewhat  among  the  driver  and 
helper  teams  •  Generally  the  driver  breaks  the  order  down  In  the  truck, 
i&dle   the  helper  hand-carries  or  hand-trucks  the  merchandise  into  the  buyer's 
establishment .  In  some  cases,  however,  this  procedure  is  reversed.  Typi- 
cally when  breaking  down  the  orders  in  the  truck,  with  either  the  1-man  or 
2-man  unloading  operation,  each  order  is  checked  off  the  invoice,  item  by 
item*  This  same  procedure  is  then  followed  in  the  buyer's  establishment* 
The  delivery  personnel  mentioned  that  this  duplicate  checking  procedure  was 
necessary  because  of  the  firequenqv  of  errors  in  order  filling*  Drivers  re- 
ported they  had  encountered  3  to  U  errors  each  week. 

In  addition,  although  the  order-filling  personnel  is  supposed  to  place 
an  order  number  on  each  item  corresponding  to  the  sequence  in  which  the 
orders  are  to  be  unloaded,  most  of  the  less-than-case-lots  originating  from 
the  broken-package  room  do  not  have  any  numbers.  The  difficulties  *hich  the 
driver  encounters  in  determining  the  ownership  of  these  unnumbered  pieces 
are  manifest.  Then,  too,  many  of  these  small  unnumbered  pieces  are  tossed 
up  on  top  of  the  load  by  the  loading  personnel.  Oftentimes  they  slide  down 
behind  the  rows  of  merchandise  and  are  not  found  until  after  the  particular 
orders  to  which  they  belong  have  been  unloaded. 

In  several  instances  two  different  numbers  were  found  on  the  same  case. 
This  situation  apparently  arose  through  failure  of  the  warehouse  personnel 
to  delete  the  order  numbers  from  cases  of  merchandise  which  had  been  sent  out 
on  previous  orders  and  then  returned. 

DELIVER!  OPERATIONS  BT  TIPE  OF  ROUTE 


The  Baltimore  wholesale  grocery  firm  delivers  2  to  3  times  as  much  ton- 
nage per  rural  route  as  it  does  per  congested  urban  or  other  urban  route  • 
(Table  S>.)  Because  of  the  larger  loads,  greater  distances,  and  more  numerous 
stops,  delivery  time  per  trip  increases  substantially  for  other  urban,  rural, 
and  combination  routes,  as  compared  with  congested  urban  routes.  But  on  a 
per  order  or  per  piece  basis,  delivery  time  for  the  rural  and  combination 
routes  is  comparable  to  that  for  the  congested  urban  and  other  urban  routes. 
In  fact,  delivery  time  per  piece  for  the  rural  and  combination  routes  is  less 
than  for  the  congested  urban  and  other  urban  routes. 

The  primary  reason  for  this  better  delivery  time  per  piece  for  rural  and 
combination  routes  is  that  the  orders  run  considerably  larger  on  these  routes 
than  on  the  congested  urban  and  "other  urban.*  Whereas  the  average  size 
order  for  these  latter  routes  was  only  1$  and  13  pieces  respectively,  an 
average  of  25  and  23  pieces  per  order  was  delivered  on  the  rural  and  combi- 
nation routes.  The  type  of  truck-trailer  combination  used  for  deliveries  on 
rural  routes  is  shown  in  figure  U. 

Because  a  common  series  of  operations  must  be  performed  in  delivering 
each  order  irrespective  of  size,  the  time  required  to  deliver  a  30-piece 
order  is  not  double  that  for  15  pieces.  This  fact  is  further  illustrated  by 
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Table  3>.— -Delivery  operations  of  an  independent  grocery  wholesaler  by  type 

of  route,  selected  periods,  195U 

* Combination 


Item 


Unit 


Congested:  Other  :  Rural 
urban  l/{urban  2/:   3/ 


Average  Average  Average    Average 


Invoice  value  per  trip  •• 
Amount  hauled  per  trip  .. 
Distance  traveled  per  trip 
Distance  traveled  per  stop 
Delivery  time  per  trip  •• 
Number  of  stops  ......... 

Unloading  time  per  trip  • 
Unloading  time  per  order 
Unloading  time  per  piece 
Number  of  pieces  unloaded 

per  trip 

Number  of  pieces  unloaded 

per  order » 

Distance  hand-trucked  or 

hand-carried  per  trip  . 
Distance  hand-trucked  or 

hand-carried  per  order 
Delivery  time  per  order  • 
Delivery  tine  per  piece  » 
Driving  time  per  trip  ••• 
Driving  time  per  stop  ••• 
Delay  time  per  trip  ..... 
Delay  time  per  stop 


. . .  • 


Dollars 

Tons 

Miles 

Miles 

Minutes 

Stops 

Minutes 

Minutes 

Minutes 

Pieces 

Pieces 

Feet 

Feet 

Minutes 

Minutes 

Minutes 

Minutes 

Minutes 

Minutes 


1,167.15  1,286.86  2,U37.U6 


U.7 

15.5 

1.0 

352.3 

15.0 

157.  h 

11.2 

.7 

216.0 

15.0 

761i.7 

63.7 
25.2 

1.6 
103.1 

6.9 
58.5 

U.2 


5.5 

38.0 

1.9 

2&L.0 

20.0 

I81w6 

9.7 

.8 

21*5.0 

13.0 

578.0 

30.U 
23.7 

1.8 
187.8 

9.U 
50.5 

2.7 


11.2 

1U3.1 

6.U 

6U3.8 

22.  k 

238.0 

10,6 

.h 

56U.O 

25.0 

815.2 

36.2 
28.6 
1.1 
3U6.1 
15.5 
20.6 

.9 


1,9U5.55 

7.9 

65.5 

3.7 

501.0 

17.8 

2U0.0 

13.5 

.6 

U03.0 

23.0 

751».8 

U2.5 
28.2 

1.2 

196.5 

11.1 

20.1 

1.1 


Average 


1/ 

y   Average 


for 
for 
Average  for 
J/  Average  for 
rural  trips . 


3  trips, 
li  trips  • 
8  trips ♦ 
1  congested  urban  and  other  urban  and  3  other  urban  and 


the  unloading  time  per  piece  for  the  various  orders •  For  example,  the  un- 
loading time  per  piece  for  rural  orders  is  half  that  for  wother  urban  #w  At 
the  same  time  the  average  rural  order  is  approximately  twice  the  size  of  the 
average  wother  urban  n  order • 

In  comparing  the  unloading  times  per  order,  the  distance  required  to 
hand-truclr  or  hand-carry  the  orders  has  a  substantial  influence  upon  this 
time*  For  example,  "other  urbanw  orders,  which  had  the  shortest  unloading 
time  per  order  (9,7  minutes),  were  hand-trucked  or  hand-carried  the  shortest 
distance — 30,1;  feet*  (This  is  the  one-way  distance  only?  that  is,  from  the 
truck  into  the  buyer's  establishment,)  In  contrast,  congested  urban  orders 
were  hand-trucbed  or  hand-carried  about  6I4.  feet  and  were  unloaded  in 
11*2  minutes. 


15- 
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Figure  U.--A    large   tractor-semitrailer  combination  owned  by  a  wholesale  grocer  moves 
out  of  the   city  in  the  early  morning  hours    to  make  deliveries   to  retailers    in 
rural  areas. 
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The  extent  to  which  delivery  time  and  its  components,  driving  time  and 
unloading  time,  are  affected  by  the  type  of  route  are  shown  in  table  6* 
Nhereas  65  percent  of  the  total  delivery  time  for  congested  urban  stops  is 
spent  at  the  stop,  2k  percent  driving  between  stops,  and  U  percent  to  and 
from  the  route  area,  with  rural  stops  U5  percent  of  the  total  delivery  time 
is  spent  at  the  stop,  3U  percent  driving  between  stops,  and  21  percent  to  and 
from  the  area*  The  time  spent  at  the  stops  on  the  combination  routes  and 
"other  urbanM  routes  was  the  samej  that  is,  56  percent.  But  the  driving  time 
between  stops  for  the  former  was  greater,  while  the  time  spent  going  to  and 
from  the  area  was  less*  For  all  routes  considered  together,  51  percent  of 
the  total  delivery  time  was  spent  at  the  stop  and  k9  percent  in  driving  be- 
tween stops  or  to  and  from  the  route  area—roughly  an  equal  division* 

The  large  percentage  of  driving  time  required  for  the  several  routes 
substantially  increases  delivery  costs— especially  where  2  men  per  truck  are 
used.  As  pointed  out  earlier,  this  latter  operation  is  typical  for  rural 
routes*  At  the  same  time  it  is  the  rural  routes  which  have  the  highest  per- 
centage of  driving  time* 

A  partially  offsetting  factor  to  this  high  percentage  of  driving  time 
for  rural  routes  is  that  there  is  less  delay  time  at  the  rural  stops*  Tfea 
average  delay  time  per  trip  for  the  h  types  of  routes,  as  shown  by  table  5, 
was  as  follows:  Congested  urban— 58*5  minutes  $   other  urban— 50+5  minutes  | 
rural— 20*6  minutes  j  and  combination— 20*1  minutes* 

A  greater  percentage  of  the  total  time  spent  at  the  rural  and  combina- 
tion route  stops  is  thus  used  productively  than  is  true  of  either  the  con- 
gested urban  or  other  urban  stops. 


DELIVERY  OPERATIONS  BY  TYPE  OF  CUSTOMER 


Approximately  71  percent  of  the  orders  in  the  sample  were  delivered  to 
stores,  1?  percent  to  hotels,  restaurants,  and  cafeterias,  7  percent  to  in- 
stitutions such  as  hospitals  and  schools,  and  the  remaining  5  percent  were 
to  a  miscellaneous  group*  (Table  7») 

The  average  unloading  time  per  order  ranged  from  11*76  minutes  for 
stores  down  to  8*23  minutes  for  the  miscellaneous  group.  In  considering 
average  unloadijig  time  per  piece,  the  store  orders  have  the  fastest  ttea— 
0*!*8  minutes,  the  hotel  and  restaurant  group  the  slowest— 0*7U  minutes* 
However,  the  average  number  of  pieces  per  store  order  is  approximately  twice 
that  of  the  other  types  of  orders* 

Average  unloading  time  per  dollar  of  sales  is  likewise  the  least  for 
the  store  orders — approximately  0*11  minutes*  The  miscellaneous  group  had 
the  greatest  unloading  time  per  dollar  of  sales— approximately  0*lU  minutes, 
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while  the  average  unloading  time  for  all  "types  of  customers  equalled  that  of 
the  stores— 0.11  minutes*  The  reason  for  this  statistical  oddity  lay  in  the 
fact  that  stores  accounted  for  79  percent  of  the  total  sales;  and  the  range 
in  unloading  tine  was  quite  narrow,  among  the  types  of  customers* 

As  pointed  out  earlier*  variations  in  the  unloading  time  per  order  for 
the  several  types  of  customers  are  caused  not  only  by  differences  in  order 
size*  but  also  by  differences  in  the  hand-trucking  or  hand-carrying  distance 
for  the  various  orders*  For  example*  institutional  orders  are  hand-trucked 
or  hand-carried  an  average  distance  of  90  feet.  (Table  8*)  La  contrast* 
store  orders  are  moved  from  the  truck  into  the  store  an  average  distance  of 
only  28  feet*  Hotel  and  restaurant  orders  are  hand-trucked  or  hand-carried 
approximately  58  feet  and  the  miscellaneous  group  orders  about  65  feet*  The 
average  for  all  types  equaled  39  feet* 

Another  factor  which  has  some  influence  upon  the  unloading  time  for  in- 
stitutional* hotel*  and  restaurant  orders,  is  that  these  orders  often  include 
several  heavy  items  such  as  large  sacks  of  flour*  sugar,  salt*  beans,  peas, 
etc*  When  these  items  are  to  be  resold  by  stores*  the  containers  are  smaller, 


Table  8*— Distance  groceries  were  hand-trucked  or  hand-carried,  by  type 

of  customer,  selected  periods,  195U 


Type  of  customer 


:  Number  :  Total  distance  :  Average  distance 
:   of   :  hand-trucked  or  :  hand-trucked  or 
:  orders  :  hand-carried  1/   :  hand-carried  \f 


Institutions  (hospitals, 
schools,  etc*)  •  •  • 


Hotels,  restaurants, 
cafeterias,  etc*  • 


Stores 
Other 


Total  or  average,  all 
types  2/ 


Number 


27 


58 

262 

16 


363 


3*311 
7*308 

1.097 


1U*H*9 


Feet 

90 

58 
28 

65 


39 


1/  Includes  the  l-*iay  distance  onlyj  that  is,  the  distance  from  the  truck 
into  the  buyer's  establishment, 

2/  No  estimates  made  of  distance  hand-trucked  or  hand-carried  on  first 
6  orders  of  trip  number  1* 
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DELIVERY  OPERATIONS  FOR  C.O.D.  AND  CHARGE  ORDERS 

Of  the  369  orders  delivered  on  the  trips  studied,  22U,  or  61  percent,  were 
charge  orders  and  the  remaining  U;5  orders,  39  percent,  were  c.o.d.  (Table  9#) 

In  two  types  of  routes,  other  urban  and  the  combination  routes,  the 
number  of  c.o.d.  orders  exceeded  the  charge  orders  ♦  However,  in  the  case  of 
congested  urban  and  rural  routes,  the  number  of  c.o.d*  orders  was  substan- 
tially less  than  the  number  of  charge  orders. 

The  distribution  of  c.o.d.  and  charge  orders  among  types  of  customers 
reveals  that  almost  one-half  of  the  262  store  orders  were  c.o.d.  In  contrast, 
deliveries  to  institutions,  such  as  hospitals,  schools,  and  churches,  and  to 
hotels  and  restaurants  are  largely  made  on  a  charge  basis.  The  number  of 
c.o.d.  and  charge  orders  by  type  of  customer  was  as  follows:  Institutions — 
1  c.o.d.,  26  charge^  hotels — 16  c.o.d.,  U6  charge;  stores — 126  c.o.d., 
136  charge;  and  other — 2  c.o.d.,  16  charge. 

As  might  be  expected,  the  time  spent  in  collecting  c.o.d.  orders  shows 
up  rather  strongly  in  comparing  the  overall  unloading  times  on  a  piece  basis 
for  the  2  types  of  orders.  For  example,  the  average  unloading  time  per  c.o.d. 
order  is  10#5>2  minutes,  while  it  is  11#38  minutes  per  charge  order.  But  an 
average  of  2iu6  pieces  was  unloaded  for  the  charge  orders  at  the  rate  of 
0.U6  minutes  per  piece.  In  contrast,  the  average  c#o»d.  order  contained  only 
15.5  pieces,  and  had  an  average  unloading  time  of  0#68  minutes  per  piece. 

Table  9.— Number  and  percent  of  c.o.d.  vs.  charge  orders,  by  type  of  route, 

selected  periods,  195U 


Type  of  route 

C.o.d.: 
.orders: 

Percentage : 
of  total  : 

Charge: Percentage :Total  ^Percentage 
orders:  of  total  :orderst  of  total 

►Number 

Percent 
2k 

Number 
32 

Percent 

76 

Number 
U2 

Percent 

Congested  urban     < 

!  10 

100 

Other  urban        ' 

:  UO 

53 

36 

U7 

76 

100 

Rural 

-  55 

31 

125 

69 

180 

100 

Combination        j 

!  Uo 

56 

31 

hk 

71 

100 

Total,  all  types  ; 

1  1U5 

39 

221* 

61 

369 

100 
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The  impact  "which  the  time  spent  in  collecting  has  upon  the  unloading 
operations  is  demonstrated  even  more  clearly  if,  in  analyzing  the  unloading 
times  for  c.o.d.  and  charge  orders,  we  distinguish  between  1-man  and  2-*nan 
operations  (table  10). 

Table  10.—  Unloading  times  for  l-*ian  and  2-man  operations,  c.o.d.  and  charge 

orders,  selected  periods,  19f>4 


Item 

;  Unit 

I«*?ian      \ 

:      2- 

-man 

\   CJ.b.d. 

:  Charge  • 

\   C.o»d. 

:  Charge 

Average  unloading  time   « 
per  order  •  •  #  •    ! 

»        « 

(                         4 

\   Minutes  * 

•    11.U9 

11.99  ! 

'   9.61 

10.9U 

Number  of  pieces 
unloaded  •  •  •  •    j 

l                   l 

i   Pieces  \ 

> 

:  Ui.OO 

17.00  i 

i  17.00 

30.00 

Average  unloading  time   i 
per  piece  •  •  •  • 

»        « 
\   Minutes  i 

» 

\        .33 

.70  • 

\        .56 

.37 

Differential  between  un-  4 

loading  time  per  pieces  i 
c.o.d.  and  charge  •  •  \ 

\   Minutes  \ 

i 
.13 

t 

i 
> 

.19 

The  differential  between  the  unloading  times  per  piece  for  c.o.d.  and 
charge  orders  with  a  2-raan  operation  is  only  half  again  as  great  as  with  1 
man.  This  fact  was  borne  out  by  the  writer fs  observation  that  while  one  of 
the  men  was  collecting,  the  other  man  spent  a  large  part  of  this  time  in 
idleness.  In  some  cases  as  much  as  half  the  total  time  at  the  stop  was  for 
collection  purposes. 

The  time  spent  in  collecting  c.o.d.  orders  affects  not  only  the  unload- 
ing time  but  also  the  driving  time.  For  example,  the  following  event  took 
place  on  two  different  occasions  during  the  period  of  study.  The  driver  on 
one  of  the  rural  routes  drove  up  to  his  second  scheduled  stop  at  9**0$  a.m., 
found  the  store  still  closed  and,  proceeding  in  what  he  termed  the  standard 
method  for  servicing  this  type  of  customer,  left  the  merchandise  on  the  front 
porch.  However,  since  this  was  a  c.o.d.  order  ($23  value),  it  was  necessary 
for  the  driver  to  make  a  second  stop  at  the  store  to  collect.  This  second 
stop,  which  was  made  on  the  return  trip,  involved  driving  an  additional 
10  to  12  miles.  In  addition,  the  route  back  to  the  city  via  the  locality  of 
the  second  stop  was  much  more  congested  than  the  route  the  driver  would  or- 
dinarily use  if  no  backtracking  were  necessary.  Because  of  the  extra  dis- 
tance and  more  congested  route,  approximately  1  hour  of  additional  time  was 
required  to  make  this  second  stop.  The  additional  stop  cost  the  wholesaler 
$6.08.  This  amount  is  limited  to  the  nonlabor  variable  expenses  of  the  par- 
ticular truck,  and  the  labor  expenses  of  the  driver  and  helper.  The  un- 
profitability  of  incurring  collection  costs  of  $6.08  on  a  $23  order  is 
obvious  • 
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The  alternative  to  collecting  in  the  above  way  would  be  to  allow  the 
customer  to  charge  the  order — a  procedure  which  also  might  lead  to  heavy 
collection  costs,  of  course.  In  any  event,  a  collection  cost  equaling  one- 
fourth  of  the  value  of  the  order  is  a  strong  argument  for  the  wholesaler's 
refusing  hereafter  to  accept  orders  below  a  specified  minimum  value. 

UNLOADING  TIME  BY  VALUE  OF  ORDER 
AND  LOCATION  OF  BUYER 

The  relationship  of  order  size  to  unloading  time  is  demonstrated  in 
table  11.  For  example,  the  average  unloading  time  per  piece  for  orders  under 
$2$  is  nearly  three  times  that  for  large  orders  of  $300  and  over.  Likewise, 
the  average  unloading  time  per  dollar  of  sales  for  the  smallest  size  orders — 
under  $25— also  exceeded  that  for  the  largest  category— $300  and  over— by  an 
approximate  ratio  of  3  to  1. 

The  average  unloading  time  per  piece  and  per  dollar  of  sales  declines 
with  a  high  degree  of  consistency  as  order  size  increases.  The  lengthy  un- 
loading time  for  the  small  size  "other  urban"  orders  is  due  to  the  fact  that 
this  particular  grouping  is  composed  almost  entirely  of  institutional  and 
restaurant  orders,  which  require  a  great  deal  of  service  even  though  the 
orders  are  small. 

In  analyzing  the  unloading  times  by  location  of  buyer,  the  difficulties 
of  making  deliveries  in  relatively  congested  areas  are  clearly  indicated  in 
table  11.  In  nearly  all  categories,  average  unloading  time  per  order,  piece, 
or  dollar  of  sales  is  less  in  "other  urban11  and  rural  localities  than  in 
congested  urban  areas.  The  differential  in  unloading  time  tends  to  be 
greater  between  the  rural  and  "other  urban"  groups  than  between  the  latter 
and  congested  urban. 

Difficulties  in  unloading  in  congested  urban  areas  are  illustrated  by 
the  following  event  which  took  place  during  the  study. 

A  large  restaurant,  which  regularly  receives  a  sizable  order,  would  not 
permit  the  driver  to  unload  because  he  arrived  at  12:20  p.m.  Apparently  this 
firm  will  not  receive  merchandise  between  the  hours  of  12  noon  and  2  p.m. 
The  driver  waited  15  minutes  for  the  restaurant  manager,  who  then  came  out  and 
told  the  driver  he  would  have  to  come  back  after  2  p.m.  to  deliver  the  mer- 
chandise. On  the  return  call  later  on  in  the  afternoon,  the  driver  was 
delayed  55  minutes  by  traffic  in  the  alley.  For  a  time,  it  was  not  possible 
to  move  either  forward  or  backward  in  the  alley. 

Trfhen  comparing  unloading  times  per  piece  for  the  several  groups  of 
orders,  the  greatest  decrease  is  shown  between  the  first  2  groups  and  between 
the  last  2  groups  (table  IL).  Between  the  group  under  $25  and  the  $25-$7iw  99 
group,  the  unloading  time  per  piece  declines  from  0.90  to  0.68  minutes— a 
drop  of  2h  percent.  Between  the  $l50-$299.99  group  and  the  top  group, 
$300  and  over,  the  unloading  time  per  piece  declines  29  percent,  from  0.1|8  to 
0.3U  minutes.  In  contrast,  the  decrease  between  the  second  and  third  and 
between  the  third  and  fourth  groups  was  15  and  17  percent  respectively. 
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Table  11  •— Total  and  average  unloading  time  by  value  of  order  and  location 

of  buyer,  selected  periods,  195U 


Value  of  order  and 
location  of  buyer 


No.  of 
orders 


Unloading 
time 


Average  unloading  time*-  ~ 
Per   :  HPer   ?Per  dollar 
order  ;  piece  ;  of  sales 
fllinutes   Minutes   Minutes 


Minutes 


Under  $25  : 

Congested  urban  .......:  12 

Other  urban •  •••:  9 

Rural  ..♦♦, :  19 

Total  or  average  ••••:  W 

$2$  -  $7U.99  t 

Congested  urban  •••«•••:  3k 

Other  urban  •••«•«•••••:  55 

Rural :  88 

Total  or  average  ♦  ♦••:  177 

$75  -  $1U9.99         i 

Congested  urban  •••••••:  15 

Other  urban  •••«••••••»:  30 

Rural  •••«••»•»•• s 

Total  or  average  ••••: 

$150  -  $299.99  : 

Congested  urban  •••••••:  10 

Other  urban :  7 

Rural •»«•«•••••••:  26 

Total  or  average  •  •••:  U3 

• 
$300  and  over  l/  : 

Congested  urban  •»•••••:  1 

Other  urban ••»••«:  2 

Rural . :  12 

Total  or  average  ••••:  15 

Grand  total  or  s 

average  ..........:  369 


1»U.27 
U5.91 
63.UO 


296.06 

169.86 

587.37 

13323 


218.3U 

355.28 

U83.23 

1,356:85 


230.2U 
151.73 
5.61 
1775B 


£ 


27. 8U 
66.77 

692.30 


U,073.60 


3.69 
5.10 

,31 


8.71 
8.5U 
6.67 
TO 


Hu56 

11.81* 

9.86 


23.02 
21.68 
1645 


27.81* 

33.38 

t9.8l 


.88 
.80 
*5J 


11.0U 


.79 
.63 

-# 

.61 
.52 


.U3 


0.53 


0.2U 

.29 
^?5 


.19 
.18 


.1U 
.12 
.10 


.12 
.11 

.08 

-39 


.08 
.08 

.08 


0.11 


1/  Further  breakdown  in  value  of  the  order  was  prevented  by  the  small 
number  appearing  in  the  class  interval. 
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NOJLAJ3CR  EXPENSES  OF  THE  WHOLESALER'S  DEUVm  TRUCKS 

The  data  in  table  11  provide  valuable  insight  into  the  effects  of  vari- 
ations in  order  size  and  location  of  bqyer  upon  the  average  unloading  time  of 
the  several  groups  of  orders  •  But  to  make  this  information  more  worthwhile 
to  the  wholesaler,  it  is  necessary  to  convert  these  unloading  times  as  well  as 
the  balance  of  the  delivery  time —including  driving  time — to  a  dollars  and 
cents  basis*  As  was  previously  pointed  out,  the  driving  time  on  rural  routes 
exceeds  the  total  time  at  the  stops.  Even  on  congested  urban  routes,  driving 
time  accounts  for  more  than  a  third  of  the  total  delivery  time*  As  a  means 
of  evaluating  the  overall  delivery  operation,  this  section  of  the  report  has 
utilized  cost  analysis  for  determining  the  labor  and  nonlabor  delivery  ex- 
penses by  individual  vehicle,  by  order,  per  mile,  and  per  dollar  of  sales  * 

Gasoline  and  Oil 

Except  as  noted  below,  the  period  for  which  data  were  obtained  regarding 
the  nonlabor  expense  incurred  by  the  wholesale  firm  in  the  operation  of  its 
delivery  trucks  was  December  1,  19J>3 ,  through  November  30,  19&.  Baring  that 
time,  gasoline  and  oil  was  the  second  largest  nonlabor  expense  item*  It  was 
exceeded  only  by  the  depreciation  expense. 

The  amount  of  gasoline  consumed  is  associated  with  the  miles  traveled. 
In  addition,  other  factors,  such  as  the  size  of  the  vehicle,  its  age,  road 
conditions,  and  nnaber  of  stops  are  associated  with  gasoline  consumption. 
For  example,  the  lower  gasoline  mileage  for  the  tractor-semitrailer  combina- 
tions— 5.2  miles  per  gallon  as  compared  to  7*0  miles  per  gallon  for  the 
straight  trucks— reflects  the  difference  in  size  of  the  2  types  of  vehicles. 
(Table  12.) 

The  larger,  more  powerful  motors  in  the  truck-tractors  make  for  greater 
consumption  of  gasoline*  At  the  same  time  the  heavily  congested  areas  in 
which  the  straight  trucks  (with  the  exception  of  truck  No.  l£)   typically 
travel  serves  to  keep  the  gasoline  mileage  of  these  vehicles  at  a  relatively 
low  level.  This  fact  is  illustrated  in  table  12,  in  that  3  of  the  6  straight 
trucks  fall  within  the  gasoline  mileage  range  of  the  tractor-semitrailers . 

The  relatively  high  mileage  per  gallon  of  gasoline  for  the  No.  16  straight 
truck  is  due  to  the  fact  that  this  vehicle  is  used  to  a  considerable  extent 
on  rural  or  a  combination  of  "other  urban1*  and  rural  routes.  Traffic  con- 
gestion is  less  on  these  routes  than  on  congested  urban  or  other  urban  routes. 

The  average  gasoline  mileage  of  5.8  miles  per  gallon  compares  very 
favorably  with  that  of  the  U.  S.  Government  Fleet  Operation  for  the  year 
ended  June  30,  195U.  During  this  period,  U.  S.  Government  trucks— excluding 
military  vehicles— **ith  gross  weights  of  17,000  to  2U,U99  pounds,  and 
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21;, 500  pounds  and  over  (the  gross  weight  categories  of  the  wholesaler's  de- 
livery trucks)  averaged  U#7  and  3M  miles  respectively  per  gallon  of  fuel.  2/ 

Like  gasoline,  oil  consumption  is  also  associated  with  the  miles  traveled. 
But  condition  of  the  motor  is  of  even  greater  importance.  When  compared  with 
the  gasoline  expense,  however,  oil  expense  of  the  fleet  is  quite  insignificant. 
It  amounts  to  only  U  percent  of  the  total  gasoline  and  oil  expense. 

The  average  gasoline  and  oil  expense  per  mile  for  the  tractor-trailers  of 
$0.0U70  exceeds  that  of  the  straight  trucks  ($0.0352)  by  approximately  3h  per- 
cent, despite  the  more  favorable  traffic  conditions  under  which  the  former 
operate  (table  12).  The  gasoline  and  oil  expense,  for  all  of  the  vehicles 
considered  together,  averaged  slightly  over  U  cents  per  mile.  Both  gasoline 
and  oil  are  purchased  by  the  firm  in  quantity  lots  at  a  price  somewhat  below 
that  of  the  retail  level. 

Tires 

Total  tire  expense  for  the  12-month  period  ending  November  30,  195U, 
equaled  approximately  $2,3U5.  (Table  13J  Of  this  amount  $9U6,  or  UO  per- 
cent, represented  the  tire  expense  for  the  straight  trucks,  and  $1,398,  or 
60  percent,  the  tire  expense  for  the  3-axLe  tractor-semitrailer  combinations. 

Since  the  firm  does  not  maintain  individual  tire  records,  tire  expense 
for  a  22-month  period,  3/  was  used  so  as  to  reduce  the  effects  of  either  un- 
usually large  or  unusually  small  purchases  of  tires  or  repairs  such  as  might 
occur  over  a  single  12-roonth  period.  Tire  expense  for  the  12 -month  period 
ended  November  30,  195U,  was  estimated  by  computing  12/22  of  the  amount  for 
the  entire  22-*ionth  period. 

During  the  22waonth  period,  3U  new  tires  or  retreads  were  placed  on  the 
6  straight  trucks.  At  this  rate,  a  complete  turnover  of  new  tires  or  re- 
treads for  the  straight  trucks  would  take  place  approximately  every  2  years. 
In  contrast,  the  rate  of  turnover  of  tires  for  the  tractor-semitrailers  ap- 
proximates 3  years  on  the  basis  of  purchasing  39  new  tires  and  retreads  during 
the  22-month  period.  Because  of  diversity  in  road  conditions  on  the  several 
routes,  in  the  skill  of  the  drivers,  and  in  other  factors  which  affect  tire 
wear,  purchases  of  new  tires  or  retreads  occur  at  irregular  intervals.  The 
firm  does  not  maintain  individual  tire  records  to  guide  it  in  its  tire  re- 
placement program.  Such  detailed  record-keeping  would  undoubtedly  prove 


2/  U.  S.  General  Services  Administration,  Federal  Supply  Service,  Annual 
Vbtor   Vehicle  Report,  for  the  Fiscal  Year  Ending  June  30,  1951*,  December  1951;. 

3/  For  all  vehicles— with  the  exception  of  number  11 — tire  expense  data  were 
obtained  for  22  months  (Jan.  1-April  30,  1953,  and  June  1,  1953-Nov.  30,  195U). 
The  data  for  truck  number  11— a  new  vehicle— cover  the  11-month  period 
(Jan.  1,  1951-Nov.  30,  195U). 
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Table  13.— Tire  expense  of  wholesaler's  delivery  trucks,  January  1,  1953 

November  30,  1°5U 


Item 


Year  of  TTSpense  sDistance  traveled: 

manufac-  :  for  12   :12  months  ending  : 

ture   :  months  l/: November  30s  lQ5Us 


Expense  per 
vehicle -mile 


: 
: 
Straight  truck        * 

Number  10  ••••••••••••*  19U8 

Number  11  2/ :  1951* 

Number  12  x  1950 

Number  16 •:  1952 

Number  17 •  19U8 

Number  20 :  1950 

Total  or  average  ••••: 

• 

3-axle  tractor-semi-   : 

trailer  combination   t 

Number  Hi  3/ :   1950 

Number  2k  3/  •• :   1951 

Number  25  k/ *   1951 

Number  26  h/ :   1953 

Number  28  3/ :   1953 

Total  or  average  ••••: 

Grand  total  or     ; 
average  ,»••••••••* 


Dollars 

Miles 

Dollars 

110.02 
75.19 
ll*2.9l* 
211.1*8 
198.36 
208.90 

1*,520 
8,038 
8,520 

17,308 
6,001* 

13,91*0 

0.021*3 
.0091* 
.0168 
.0122 
.0330 
.0150 

9U6.89 


270.31 
306.37 
16U.21 
21*9.88 
1*07.91 


1,398.68 


2,31*5.57 


58,330 


19,691* 

21,632 

9,71*3 

13,070 


88,652 


11*6,982 


0.0162 


0.0137 
.011*2 
.0169 
.0191 
.0166 


0.0158 


0.0160 


1/  Except  for  vehicle  11,  tire  expense  data  were  obtained  for  22  months 
(Jan.  1  -  April  30,  1953,  and  June  1,  1953  -  Nov.  30,  195U).  This  column 
shows  12/22  of  tire  expense  for  the  22  months. 

2/  New  vehicle.  Data  cover  Jan.  1,  1951*  -  Nov.  30,  1951*  only. 

3/  Consists  of  1  tractor  and  2  trailers.  The  trailers  are  operated  on 
alternate  days. 

hj  Consists  of  1  tractor  and  1  semitrailer.  In  addition,  the  tire  expense 
for  an  extra  semitrailer  was  apportioned  to  tractors  No.  25  and  No.  26,  on 
the  basis  of  mileage  traveled. 


costly  for  firms  other  than  those  operating  large  fleets  of  trucks.  In  lieu 
of  individual  tire  records,  the  Baltimore  wholesaler  has  a  contract  with  one 
of  the  tire  companies  which  provides  for  a  tire  check  and  servicing  of  all 
vehicles  at  regular  weekly  intervals.  The  benefits  of  this  program  are  re- 
flected in  the  favorable  tire  expense  per  mils. 
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As  shown  by  table  13,  the  average  cost  per  vehicle-mile  for  the  straight 
trucks  and  tractor-semitrailers  is  comparable;  approximately  1*62  cents  for 
the  former,  and  1*58  cents  for  the  latter* 

But  the  variation  in  tire  expense  per  vehicle  -mile  is  greatest  among  the 
straight  trucks*  Here  it  ranges  from  0*9  cents  to  3*3  cents  per  mile,  ldiile 
the  tractor-trailers1  tire  expense  ranges  from  l.U  cents  per  mile  to  1#9  cents 
per  mile*  The  larger  disparity  in  tire  expense  for  the  straight  trucks  may 
be  explained  in  this  way: 

(1)  The  No*  U  vehicle  was  purchased  new  in  the  early  part  of  1951*,  and 
thus  its  tire  expense  for  that  year  would,  of  course,  be  low  and, 

(2)  The  rather  high  tire  expense  per  mile  for  trucks  10  and  17  conceivably 
reflects  differences  in  driver  skill  and  also  some  comparatively  con- 
stant cost  factors  which  are  not  related  to  miles  traveled— for  ex- 
ample, deterioration  of  tires  from  age,  curb  damage  to  side  walls, 
and  wear  from  stop-and-go  operations*  An  average  of  5*8  tires,  in- 
cluding new  tires  and  retreads,  was  purchased  for  each  straight  truck 
during  the  22«taonth  period*  The  number  of  such  purchases  for  trucks 
10  and  1?  was  1*  and  o  tires  respectively*  The  replacement  of  tires 
for  these  2  vehicles  is  thus  near  the  average  of  all  the  straight 
trucks,  despite  the  low  mileage  traveled  by  No*  10  and  No.  17* 

Repairs  and  Parts 

The  amount  of  repairs  needed  for  a  motor  vehicle  during  a  given  year 
depends  mainly  on  its  condition  at  the  beginning  of  the  year  and  the  number  of 
miles  it  travels  during  the  year*  However,  other  factors,  such  as  the  skill 
of  the  driver,  the  condition  of  the  roads,  and  the  frequency  of  stop-and-go, 
also  have  some  influence  upon  the  amount  of  repairs*  To  the  extent  that  age 
affects  motor  and  bocfcr  condition,  repairs  increase  as  the  vehicle  becomes 
older*  In  table  ll;,  the  trucks  with  the  greatest  repair  expense  are  in  most 
cases  the  oldest* 

The  average  repairs  and  parts  expense  per  mile  for  the  tractor-trailers 
is  slightly  less  than  that  for  the  straight  trucks  despite  the  fact  that  the 
mileage  traveled  by  the  former  was  considerably  greater  than  for  the  latter* 
The  higher  esqpense  for  the  straight  trucks  is  undoubtedly  due  to  the  fact  that 
the  average  age  of  these  vehicles  is  nearly  U  years,  while  the  average  age  of 
the  tractor-trailers  is  approximately  2j  years. 

The  high  repairs  and  parts  expense  per  vehicle-mile  for  straight  trucks 
17,  10,  and  12,  and  tractor-trailers  2$  and  ll*  suggest  that  a  close  watch  be 
kept  of  further  repairs  on  these  vehicles.  Continued  expenditures  at  this 
level  may  indicate  the  necessity  for  their  replacement*  h/ 


U/  Soon  after  the  completion  of  the  field  work  on  this  stucfcr,  truck  number 
10"was  replaced  by  a  new  straight  truck. 
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Table  Hu  —Repairs  and  parts  expense  of  wholesaler's  delivery  trucks, 

December  1,  1953  -  November  30,  195U 


Item 


Tear  of 
1   manufacture 


Distance  |  ^Pen3e   j  Expense  per 

traveled  :   P?r,   s  vehicle-mile 
:  vehicle  s 


Dollars 


Straight  truck  : 

Number  10 :  19U8 

Number  11 :  195U 

Number  12  :  1950 

Number  16 :  1952 

Number  17 :  19^8 

Number  20  ........ :  1950 

Total  or  average  • : 

• 

3-axle  tractor-semitrailer  : 

combination  : 

Number  U* :    1950 

Number  2li :    1951 

Number  25 . :    1951 

Number  26 :    1953 

Number  28 :    1953 

• 

Total  or  average  ..♦......: 

Grand  total  or  average  . ! 


Miles 


58.330   1.658.08 


19,69U 
21,632 

9,?U3 
13,070 
2U.513 


715.55 
533.03 
U6U.73 
398.92 
381.03 


88.652        2.U93.26 


1U6,982        U,151.31» 


Dollars 


1,520 

200.17 

0.01*1*2 

8,038 

109.16 

.0136 

8,520 

296.92 

.03U8 

17,308 

207.  la 

.0120 

6,001* 

U78.58 

.0797 

13.9UO 

365.81* 

.0262 

0.0281i 


0.0363 
.02146 
.01*77 
•0305 
.0155 


0.0281 


.0282 


Miscellaneous  Servicing 

The  miscellaneous  servicing  expenses  shown  in  table  15  consist  of  charges 
for  lubrication  and  antifreeze  •  Of  the  2  items,  lubrication  expenses  make  up 
the  greater  proportion  of  these  costs.  Charges  for  the  antifreeze  do  not  ex- 
ceed $2.70  per  vehicle.  This  price  represents  wholesaler's  cost,  since  the 
firm  regularly  stocks  the  item  for  resale  purposes. 

As  indicated  in  table  l5>  the  miscellaneous  servicing  expenses,  both  on  a 
per-mile  or  per-vehicle  basis  are  small.  They  are  by  far  the  smallest  of  the 
several  expense  items  ♦  (See  table  20.) 

Although  the  firmfs  stated  policy  is  to  have  the  trucks  lubricated  every 
2,000  miles,  or  30-U5  days  (whichever  is  more  frequent),  3  of  the  trucks 
(numbers  10,  17,  and  25)  were  lubricated  only  k  times  during  the  year.  5/ 


5/  The  lubrication  is  done  by  an  independent  garage.  It  is  the  responsibility 
of  each  driver  to  see  that  his  truck  is  lubricated  at  the  proper  time. 
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Table  l5.-~ Miscellaneous  servicing  expense  of  wholesaler^  delivery  trucks 

December  1,  1953  -  November  30,  195U 


Item 


Tear  of 
manufacture 


Expense  :     M_, 

Jer       :  +mef  „ 
vehicle  t  Raveled 


Expense  per 
vehicle-mile 


Dollars    Miles 


Dollars 


Straight  truck  * 

Number  10 *  19U8 

Number  11 *  195U 

Number  12  *  1950 

Number  16 *  1952 

Number  17  •  19U8 

Number  20 s  1950 

: 

Total  or  average  ....♦....: 

t 

3-axle  tractor-semitrailer  : 

combination  : 

Number  lh *    1950 

Number  21* t        1951 

Number  25 *    1951 

Number  26 ••:    1953 

Number  28  *    1953 

t 
Total  or  average ••.: 

Grand  total  or  average  .: 

t 


9.80 
15.80 
13.80 
17.80 
10.25 
16.70 

U,520 
8,038 
8,520 

17,308 
6,00it 

13,91*0 

0.0022 
.0020 
.0016 
.0010 
.0017 
.0012 

8U.15 

58,330 

0.0011* 

20.70 
22.70 
9.80 
15.80 
23.80 

19,691* 
21,632 
9,7U3 
13,070 
2U.513 

0.0010 
.0010 
.0010 
.0012 
.0010 

92.80 

88.652 

0.0010 

176.95 

11*6,982 

0.0012 

While  the  distance  traveled  between  lubrications  for  each  of  these  trucks  was 
below  or  not  far  above  the  2,000-*nile  limit,  the  time  lag  of  approximately 
3  months  per  lubrication  was  double  the  maximum  period  accepted  by  the  firm. 
It  is  notable  that  these  3  vehicles  were  among  those  with  the  highest  repairs 
and  parts  expense  (table  lU).  Truck  maintenance  men  have  stated  that  delivery 
trucks  which  operate  fairly  constantly  throughout  the  year  even  though  at 
relatively  low  mileages  (the  3  mentioned  above  traveled  between  U,500  and 
9,700  miles)  need  to  be  lubricated  more  than  h   times.  They  have  further  stated 
that  mileage  traveled  is  not  an  accurate  guide  to  the  need  for  lubrication. 
For  example,  it  was  pointed  out  that  a  single  dayfs  travel  in  rainy  weather 
might  necessitate  a  lubrication  because  of  the  splashing  of  water  against  the 
wheels  and  undercarriage  of  the  truck. 


Depreciation 

Due  to  wear  and  tear,  lapse  of  time,  obsolescence,  ate,  the  fixed  assets 
of  a  business,  such  as  trucks  used  in  delivery  operations,  have  a  limited 
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Table  16.— Depreciation  expense  of  wholesaler's  delivery  trucks, 

December  1,  1953  -  November  30,  195U 


Item 


Year  of 
manufacture 


Distance 
traveled 


Expense 

per 
vehicle 


Expense  per 
vehicle -mile 


"HUSs 


Dollars 


Dollars 


Straight  truck  : 

Number  10 :  19U8 

Number  11 ..s  195U 

Number  12  :  1950 

Number  16 :  1952 

Number  17 :  19l|8 

Number  20 :  1950 

: 
Total  or  average •: 

: 

3-axle  tractor-semitrailer  s 

combination  : 

Number  U*  2/ :    1950 

Number  21*1/ %        1951 

Number  25  2/ :    1951 

Number  26  2/ ..:    1953 

Number  28  2/   . :    1953 

Total  or  average  ......... s 

: 
: 

Grand  total  or  average  .: 


U,520 
8,038 
8,520 

17,308 
6,00U 

13.9UO 


19,69U 
21,632 

9,71*3 
13,070 
2U.513 


933.50 
582.29 
557.28 


I 


833.00 


58,330        2,908.07 


1,175.00 
1,290.37 
35U.UO 
1,025.00 
1.025.00 


88,652        U,869.77 


U»6,982        7,777.8U 


0.1161* 
.0683 
.0322 

•0598 


O.Oh99 


0.0597 
•0597 
•0361; 
•0781; 
.OI4I8 


0>05U9 


0.0529 


1/  Vehicle  is  fully  depreciated. 

15/  Consists  of  the  depreciation  expense  for  the  tractors  only, 
semitrailers  are  fully  depreciated. 


All  of  the 


service  life.  In  recognition  of  this  fact,  a  depreciation  expense  account  is 
established  for  the  purpose  of  spreading  the  original  cost  of  each  truck  as 
uniformly  as  possible  over  its  productive  life. 

This  is  accomplished  in  table  16  by  the  use  of  two  different  methods  of 
computing  depreciation.  For  truck  No.  11,  the  sum  of  the  years-digits  method 
is  used.  For  an  other  vehicles,  the  straight-line  method  is  used.  Straight- 
line  depreciation  is  computed  for  these  vehicles  by  taking  the  original  cost 
of  each,  less  the  estimated  salvage  value  at  the  end  of  its  use  by  this  firm, 
and  dividing  by  k — the  estimated  mrniber  of  years  of  useful  life  to  be  obtained 
from  the  trucks • 


As  a  result  of  a  recent  change  in  Federal  income  tax  law,  the  sum  of  the 
years -digits  method  of  depreciation  may  be  used  for  property  having  a  useful 
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life  of  3  years  or  more  which  is  acquired  by  the  taxpayer  new  after  December  31, 
19$3.  Truck  No*  U  comes  under  this  category*  Depreciation  expense  by  this 
method  is  computed  as  follows: 

1.  A  different  rate  of  depreciation— -expressed  as  a  fraction— 
is  applied  each  year  to  the  original  cost  of  the  truck,  less 
its  salvage  value, 

2.  This  rate  of  depreciation*  or  fraction*  is  one  the  numer- 
ator of  which  is  the  same  as  the  number  of  12-*ncnth 
periods  remaining  in  the  estimated  useful  life  of  the  truck, 
including  the  period  for  which  the  depreciation  is  being 
computed.  The  denominator,  on  the  other  hand,  is  the  sum 
of  the  numbers  representing  the  successive  12-month  periods 
in  the  estimated  useful  life  of  the  truck.  For  example, 
truck  No,  11  cost  $2,788 .75>*  has  an  estimated  useful  life 
of  k  years,  and  an  estimated  salvage  value  of  $1*5>0.  The 
denominator  of  the  fraction  to  be  used  is  10  (U+3+2+1), 

and  remains  the  same  throughout  the  life  of  the  truck. 
The  numerator  of  the  fraction  is  k  for  the  first  year,  3  for 
the  second  year,  2  for  the  third  year,  and  1  for  the  last 
year.  The  depreciation  expense  for  the  first  year  is  thus: 
($2,788.75  -  $U50)  x  kA®.     For  the  second  year  it  is 
($2,788*75  -  *U£0)  x  3A0« 

The  aggregate  depreciation  is  the  same,  during  the  vehicle's  life,  re- 
gardless of  which  of  these  two  methods  is  used  in  computing  depreciation. 
However,  as  the  above  computations  show,  the  sum  of  the  years -digits  method 
permits  a  larger  depreciation  allowance  in  the  early  years  of  the  truck's  life. 
It  is  thus  more  in  line  with  actual  market  value  reductions  in  trucking  equip- 
ment than  is  the  straight-line  method  of  depreciation.  In  addition,  the  method 
makes  possible  a  more  uniform  allocation  of  trucking  expenses.  For  example, 
in  the  first  year  or  so,  when  tires,  repairs,  and  parts  expenses  are  light,  de- 
preciation expenses  are  the  heaviest.  But  in  the  latter  years  of  the  truck's 
useful  life,  when  these  previously  mentioned  expenses  are  becoming  larger,  de- 
preciation expenses  decline. 

Since  only  h  of  the  6  straight  trucks  and  5  truck-tractors  have  any  depre- 
ciation expense,  this  item  is  probably  less  for  the  Baltimore  wholesale  firm 
than  for  other  wholesalers  with  delivery  operations  of  comparable  size.  As 
previously  pointed  out,  all  of  the  semitrailers  are  fully  depreciated. 

Insurance 

Truck  insurance  expense  arises  from  the  desire  of  the  trucker— in  this 
case  the  grocery  wholesaler— to  insure  (1)  against  his  legal  liability  for  per- 
sonal injury,  death,  or  property  damage  arising  £rom  operation  of  his  trucks, 
and  (2)  protection  against  loss  of  or  damage  to  his  trucks  from  such  hazards  as 
fire,  theft,  and  collision. 
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The  State  of  Maryland  does  not  require  truck  operators  to  carry  liability 
instance  routinely,  but  the  State  does  require  the  depositing  of  security  in 
the  form  of  a  bond  or  insurance  policy  following  a  motor  vehicle  accident  in- 
volving bodily  injury  or  death  or  damage  to  property  in  excess  of  $7f>.  The 
bond  or  policy  must  provide  for  a  minimum  coverage  of  $10,000  because  of  bodily 
injury  to  or  death  of  1  person  in  any  one  accident,  $20,000  for  such  harm  to 
2  or  more  persons,  and  $5,000  for  property  damage  • 

The  insurance  expense  shown  in  table  1?  provides  for  public  liability- 
coverage  of  $100,000  for  1  person,  $300,000  for  injury  to  or  death  of  2  or 
more  persons  in  any  one  accident,  and  $5,000  for  property  damage  in  any  one 
accident*  Information  was  not  available  as  to  the  amount  of  liability  insur- 
ance "typically  carried  on  private  trucking  operations  in  Maryland.  However, 
the  Baltimore  wholesaler's  liability  insurance  coverage,  although  substantially 
above  the  minimum  required  by  Maryland  State  law,  is  not  out  of  line  with  that 
commonly  carried  by  for-hire  truckers.  The  combination  of  higher  court  costs , 
and  greater  frequencyTn  recent  years  in  granting  large  judgments  in  motor 
vehicle  cases  necessitates  this  degree  of  insurance  coverage. 

The  balance  of  the  insurance  expense  in  table  17  consists  of  collision 
coverage,  on  a  $100  deductible  basis,  and  "comprehensive  fire  and  theft  in- 
surance #w  The  collision  insurance  gives  the  wholesaler  protection  against  loss 
of  or  damage  to  his  vehicles  beyond  the  first  $100  of  such  loss  or  damage  in 
any  one  accident*  The  comprehensive  insurance  includes  protection  not  only 
against  the  hazards  of  fire  and  theft  but  also  against  such  other  hazards  as 
falling  objects,  earthquake,  windstorm,  hail,  water,  flood,  and  vandalism.  All 
damage  to  the  vehicle  by  collision  or  upset  is  excepted  from  this  coverage. 

Insurance  expense  is  a  large  item  in  the  operation  of  trucks.  It  accounts 
for  approximately  18  percent  of  the  total  nonlabor  espense*  Within  wide  limits, 
the  amount  of  insurance  expense  for  any  given  truck  has  no  relation  to  the  num- 
ber of  miles  it  travels  or  the  number  of  ton-miles  of  freight  it  hauls*  Hence 
the  table  shows  a  far  higher  insurance  expense  per  mile  for  the  comparatively 
little  used  trucks  than  for  the  extensively  used  ones* 

License  Fees  and  Taxes 

Motor  vehicle  license  fees  for  private  motor  carriers,  such  as  the  Balti- 
more wholesale  grocery  firm  operating  in  the  State  of  Maryland,  vary  with  the 
type  of  vehicle |  that  is,  straight  trucks,  truck-tractors,  and  semitrailers. 
In  addition,  the  fees  are  graduated  upward  within  each  of  these  groups— except 
for  the  truck-tractors— in  accordance  with  increases  in  the  manufacturer^ 
shipping  weight  and  maximum  gross  weight  limits  for  each  of  the  vehicles.  For 
example,  trucks  10,  11,  12,  and  16  all  fall  within  the  category  of  U,001  to 
5,000  pounds  manufacturer^  shipping  weight  and  within  the  maximum  gross  weight 
limit  of  20,000  pounds*  The  maximum  gross  weight  limit  is  what  the  owner 
specifies  in  paying  the  registration  fee*  Within  reason,  the  owner  is  free  to 
decide,  at  that  time,  what  limit  he  will  specify.  Hence  this  limit  reflects 
both  the  size  of  the  truck  and  the  use  to  which  the  owner  puts  it. 
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In  contrast,  truck  No.  17  has  a  maximum  gross  weight  limit  of  17,000  pounds 
and  a  correspondingly  lower  manufacturer's  shipping  weight.  Truck  No.  20,  on 
the  other  hand,  has  a  maximum  gross  weight  limit  of  32,000  pounds,  and  a  manu- 
facturer's shipping  weight  in  the  6,001- to  7j5>00-pound  category.  The  above 
differences  in  shipping  weights  and  gross  weight  limits  make  for  the  variations 
in  the  license  fees  of  the  straight  trucks. 

While  all  5  truck-tractors  were  assessed  a  flat  fee  of  $65  per  vehicle, 
the  license  fees  for  the  semitrailers  were  assessed  on  the  basis  of  a  State  of 
Maryland  regulation  which  provides  that,  "for  each  two  truck-tractors  regis- 
tered by  a  shuttle  or  relay  system  operator,  there  may  be  secured  two  additional 
semitrailer  registrations,  one  without  cost,  the  other  at  half  weight  fee." 
Because  this  wholesaler  operates  5  truck-tractors  and  9  semitrailers  under  the 
relay  system,  only  6  full  license  fees  were  required  to  be  paid  for  the  9  semi- 
trailers. The  fee  for  £  of  the  semitrailers  was  $11$  each,  for  the  sixth  it 
was  $lli£.  This  latter  trailer  (No.  26A)  has  a  maximum  gross  weight  of 
38,000  pounds  in  contrast  to  3h»000  pounds  for  the  other  semitrailers.  Because 
vehicles  lU,  2I4.,  and  28  had  by  far  the  greatest  mileage  of  the  $  tractor- 
semitrailers,  the  sixth  trailer  license  fee  was  attributed  to  them.  It  was 
divided  equally  among  them. 

The  tax  expense   shown  in  table  18  represents  a  1-year  allocation  of  a 
2-percent  excise  tax  which  is  levied  by  the  State  of  Maryland  for  each  Cer- 
tificate of  Title  on  the  purchase  price  of  new  motor  vehicles,  including 
trucks,  or  the  fair  market  value  of  used  vehicles.  In  addition,  a  $1  fee 
is  levied  for  each  Certificate  of  Title  issued.  This  fee,  as  well  as  the  2  per- 
cent excise  tax,  is  prorated  over  the  useful  life  of  the  trucks. 

Interest 

Interest  is  generally  defined  as  an  amount  paid  for  the  use  of  money,  being 
a  certain  percent  of  the  amount  loaned  over  a  given  period  of  time,  such  as  a 
year.  Since  the  Baltimore  firm,  however,  purchases  its  vehicles  on  a  cash  basis 
rather  than  having  them  financed,  the  interest  expense  in  table  19  is  represent- 
ed by  the  interest  foregone  on  these  sums. 

Because  of  the  fact,  as  previously  stated,  that  all  9  of  the  semitrailers 
and  2  of  the  straight  trucks  are  fully  depreciated,  neither  interest  expense 
nor  depreciation  expense  are  chargeable  to  these  vehicles.  As  a  result,  like 
depreciation,  the  interest  expense  of  this  firm  is  undoubtedly  less  than  that 
of  a  wholesaler  with  a  comparable  size  trucking  operation  • 

The  interest  expense  was  computed  by  utilizing  the  following  formulas 
I  =  (P-- S)  r  (n  +  1)  «•  Sr, 
2    n 
where  WIW  is  the  annual  cost,  WPW  the  original  investment,  wrn  the  rate  of 
interest,  wnn  the  years  of  expected  use,  and  wSn  the  salvage  value  at  end 


of  useful  life 


■one  y< 
.6/ 


6/  This  formula  has  been  previously  used  for  computing  interest  costs  on  whole- 
saler^ trucking  equipment.  See  Robert  H.  Reed,  Truck  Hauling  and  Delivery  Costs 
Representing  Island  Conditions,  University  of  Hawaii  Agricultural  Experiment 
Station,  May  1953  • 
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Table  l8#— License  and  tax  expense  of  wholesalers  deliveiy  tracks, 

December  1,  1953  -  November  30,  195U 


Item      i 

slear  of 
:  manu- 
: f acture 

,  License 

1  fees 

• 

:  Taxes 

:  Total 

•             • 

jDistancejExpense  per 

*  traveled  *  vehicle  -mile 

•  • 

Dollars 

Dollars 

■Dollars' 

Miles 

Dollars 

Straight  truck    ! 

Number  10 ..: 

:  19U8 

50.00 

... 

50.00 

lt,520 

0.0111 

Number  11  •••••»•; 

:  195U 

50.00 

1U.19 

6lwl9 

8,038 

.0080 

Number  12  ••.....! 

:  1950 

50.00 

11.90 

61.90 

8,520 

.0073 

Number  16  .♦ : 

i  1952 

50.00 

11. Uo 

61.^0 

17,308 

.0035 

Number  17  •••«•••; 

:  19U8 

33.00 

— 

33.00 

6,001* 

.0055 

Number  20 i 

:  1950 

135.00 

16.91 

151.91 

13.9UO 

.0109 

Total  or  average j 

368.00 

5U.U0 

it22.U0 

58,330 

0.0072 

3-axle  tractor-  \ 

semitrailer  com-  \ 

bination  1/            i 

Number  Ik   ..•••••: 

:  1950 

218.33 

2U.20 

21*2.53 

19,691* 

0.0123 

Number  2U  *« «**••« 

218.33 

26.51 

2UU.8U 

21,632 

.0113 

Number  25  •••••••; 

:  1951 

180.00 

9.56 

189.56 

9,710 

.0195 

Number  26  •«••»«•; 

210.00 

21.20 

231.20 

13,070 

.0177 

Number  28  ••*••••< 

:  1953 

— 

> 
i 

218.33 

21.20 

239.53 

2l*,5l3 

.0098 

Total  or  average s 

l,0liiw99 

102.67 

1.1U7.66 

88,652 

0.0129 

Grand  total 

or  average  .. 

* 

• 

» 

1,102*99 

157.07 

1,570.06  11*6,982 

0.0107 

1/  See  table  13  (p»  26  )  for  the  number  of  trailers  assigned  to  each 
tractor-semitrailer  combination , 


The  salvage  value  ranged  ffrom  $1*50  to  $1,200,  depending  upon  the  make  and 
type  of  vehicle  •  An  assumed  interest  rate  of  h  percent  per  annum  (as  sug- 
gested by  officials  of  the  firm)  and  an  estimated  period  of  useful  life  of 
k  years  were  used  in  the  formula.  As  mentioned  previously,  the  delivery 
trucks  are  depreciated  over  a  ii-year  period. 

Total  Nonlabor  Expenses 

The  costs  of  operating  the  delivery  trucks,  exclusive  of  wages,  for  the 
period  December  1,  1953  to  November  30,  195U,  were  approximately  $28,000,  or 
about  19  cents  per  mile  (table  20).  Operating  costs  for  the  tractor- 
semitrailers  were  about  3  cents  per  mile  greater  than  for  the  straight  trucks 
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Table  19 .-- Interest  expense  of  -wholesaler's  delivery  trucks,  December  1, 

1953  -  November  30,  195U 


Item 


:  Year  of 
i     manu- 
t   f acture 


Total 
expense 

*  Distance 
!  traveled 

*  Expense  per 
|  vehicle -mile 

• 

Dollars 

75.U7 
6U.98 
62. U8 

y 

101.30 

Miles 

U,520 
8,038 
8,520 

17,308 
6,00U 

13,91*0 

Dollars 

y 

0,0095 
.0076 
.0036 

y 

.0073 

305.23 

58,330 

0.0052 

Straight  truck  : 

Number  10 :  19U8 

Number  11 %  195U 

Number  12 i  1950 

Number  16 :  1952 

Number  17  ••• :  19U8 

Number  20 . :  1950 

: 
Total  or  average  ..••••••••: 


3-axle  tractor-semitrailer   : 
combination  2/  % 

Number  lU  .♦.. ••••.••••:  1950 

Number  21* :  1951 

Number  25 •••••:  1951 

Number  26 :  1953 

Number  28 .....:  1953 

Total  or  average  ••.•••••••: 

e 

Grand  total  or  average  ..i 


132.51 

19,69U 

0,0067 

litiwOU 

21,632 

.0067 

51.80 

9,7U3 

.0053 

120.50 

13,070 

.0092 

120.50 

21,513 

.00U9 

569.35    88,652 


87U.58    1U6,982 


0.Q06U 


0.0060 


1/  These  vehicles  have  no  interest  expense,  since  they  are  fully 
depreciated. 

2/  Includes  interest  expense  for  the  truck  tractors  only.  All  of  the 
semitrailers  are  fully  depreciated. 

A  rather  wide  variation  is  to  be  found  in  the  per  mile  costs  of  the  in- 
dividual trucks.  For  example,  total  expenses  (variable  and  fixed)  for  the 
straight  trucks  range  from  approximately-  10|  cents  to  2h   cents  per  mile,  while 
for  the  tractor-semitrailers  the  range  is  from  about  16   cents  to  26  cents  per 
mile.  Among  the  straight  trucks  and  among  the  tractor-semitrailers,  the 
lowest  variable  as  well  as  fixed  expense  per  mile  was  that  of  the  vehicles 
which  had  traveled  the  greatest  number  of  miles  during  the  period  (trucks  l£ 
and  28). 

By  definition,  fixed  expenses  per  unit  (in  this  case  per  mile)  decrease 
as  the  total  number  of  units  or  miles  is  increased©  In  contrast,  variable 
expenses  per  unit  are  expected  to  increase  as  the  total  number  of  units  is 
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increased.  The  failure  of  the  variable  expenses  in  table  20  to  conform  with 
generally  accepted  economic  behavior  can  be  largely  explained  by  the  fact 
that  there  is  considerable  diversity  among  these  trucks  as  to  age,  motor  con- 
dition, and  type  of  route  traveled.  Trucks  16  and  28  had  the  greatest  tire 
expense  in  each  of  their  respective  groups  but  the  repairs  and  parts  expense 
for  the  2  vehicles  was  among  the  lowest.  The  latter  fact  is  indicative  of 
the  superior  condition  of  these  2  vehicles. 

The  large  total  expenses  per  mile  for  truck  number  U  is  due  to  its 
high  fixed  expenses—primarily  depreciation.  As  previously  mentioned,  this 
vehicle  was  purchased  after  December  31>  19f>3*  and  thus  its  depreciation  ex^ 
pense  was  computed  by  the  sum  of  the  years -digits  method  which  for  this  par- 
ticular vehicle  permitted  a  UO-percent  writeoff  in  the  first  year.  At  the 
same  time,  the  vehicle's  newness  meant  that  it  was  in  good  operating  condition. 
Hence  its  low  variable  expense. 

The  effect  of  large  fixed  expenses  upon  total  expenses  per  vehicle-mile 
is  further  illustrated  by  comparing  trucks  26  and  28.  The  difference  in  the 
total  fixed  expenses  of  these  2  vehicles  is  less  than  $f>3>,  but  because  of  the 
large  difference  in  miles  traveled,  the  fixed  expenses  per  vehicle-mile  for 
truck  No.  26  is  almost  double  that  of  truck  No.  28. 

A  striking  fact  in  the  relationship  of  variable  and  fixed  expenses  as 
shown  by  table  20  is  that  in  all  cases,  with  the  exception  of  trucks  10  and 
17,  the  fixed  expenses  per  vehicle-*nile  exceed  the  variable  expenses.  The 
fixed  expenses  per  vehicle-raile  for  these  2  trucks  are  low  because  they  are 
fully  depreciated  and  thus  have  no  depreciation  or  interest  expense. 

Fixed  expenses  per  unit  hauled  can  be  lowered  by  either  or  both  of  the 
following  methods:  (1)  by  increased  utilization  of  the  trucks,  as  by  greater 
use  on  return  loads  (in-bound  haulage  of  groceries  to  the  wholesaler's  ware- 
house )$  (2)  by  consolidation  of  routes,  along  with  an  eventual  reduction 
either  in  the  size  or  in  the  number  of  trucks.  Such  consolidation  could 
also  reduce  the  fixed  expenses  per  vehicle-raile. 

The  firm  needs  to  investigate  the  feasibility  of  applying  these  methods 
of  reducing  its  fixed  expenses  per  vehicle  -mile. 

LABOR  EXPENSE  PER  VEHICLE-MILE 

The  labor  expense  for  the  wholesaler's  delivery  trucks  averages  approx- 
imately 31§  cents  per  vehicle -mile  (table  21).  This  expense  consists  of  the 
wages  and  fringe  benefits  of  the  driver  or  of  the  driver  and  helper,  where 
2  men  were  used  per  vehicle.  The  only  nonoperating  employees  who  are 
directly  involved  in  the  wholesaler's  truck  operations  are  dispatchers.  Their 
compensation  is  excluded  from  the  labor  expense  which  this  report  covers. 

The  average  labor  expense  per  hour  (column  U)  was  computed  by  first  de- 
termining the  gross  pay — including  overtime— for  each  of  the  drivers  and 
helpers  in  a  representative  workweek.  There  is  a  wage  differential  between 
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-lil- 
the  drivers  and  helpers  of  22^  cents  an  hour*  To  wages  was  added  a  prorata 
share  of  the  expenses  incurred  by  the  firm  for  fringe  benefits— paid  vaca- 
tions* a  health  and  welfare  contribution  as  called  for  by  the  union  contract* 
insurance  premiums  for  workmen1  s  compensation,  Federal  and  State  taxes  for 
unemployment  compensation,  and  the  Federal  tax  for  old-age  and  survivors1 
insurance* 

The  average  labor  expense  per  vehicle  -mile  for  the  straight  trucks  ex- 
ceeds that  of  the  tractor-trailers  by  approximately  9  cents  •  The  2  straight 
trucks  with  the  greatest  labor  expense  per  mile  (Nos*  U  and  20)  are  those 
used  on  the  congested  urban  routes*  Although  these  routes  are  quite  short, 
they  require  a  relatively  large  amount  of  delivery  time*  As  mentioned  pre- 
viously, this  results  from  the  delays  in  moving  through  heavily  congested 
downtown  streets  and  alleys,  and  from  hand-carrying  or  hand-trucking  the 
merchandise  relatively  long  distances* 

The  smaller  labor  expense  on  a  vehicle«E!ile  basis  for  deliveries  by  the 
tractor»trailers,  despite  the  use  of  2-man  crews,  is  explained  by  the  fact 
that  these  vehicles  are  used  pro<forainately  on  relatively  long,  less  con- 
gested rural  routes* 

LABOR  EXPENSE  P&t  TON-MILE 

On  a  ton«*nile  basis  the  labor  expense  for  trucks  11  and  20  is  still 
high,  although  in  a  comparison  between  these  2  trucks,  the  exp&rmB   for 
No  •  20  is  more  favorable  when  measured  by  ton-miles  than  Isy  vehicle-miles 
(table  22)*  For  example,  on  a  vehiclenaile  basis  the  labor  expense  for  truck 
Mo.   20  was  91  percent  of  that  for  truck  No*  11,  but  ©n  a  ton-mile  basis  it 
is  only  US  percent*  This  is  accounted  for  by  the  fact  that  No*  20  hauled 
twice  the  tonnage  of  No*  11,  and  traveled  more  than  twice  the  distance*  The 
remaining  straight  trucks  show  no  drastic  change  in  their  relative  rank  on 
labor  expense  per  ton-mile  as  compared  with  that  per  vehicle -mile* 

Using  the  ton-mile  instead  of  the  vehicle-mile  as  a  measure  of  labor 
expense  for  the  tractor-trailers  results  in  some  changes  in  the  rankings  of 
these  vehicles*  For  example,  truck  No*  25  had  the  lowest  labor  expense  per 
vehicle-mile,  but,  when  labor  expense  is  compared  by  ton-miles,  the  figure 
for  this  truck  is  one  and  one-half  times  the  average*  Similarly,  truck  2k 
with  a  ton-mile  labor  expense  of  $0*0l£3«-the  lowest  in  the  group— has  a 
vehicle-mile  labor  expense  slightly  larger  than  the  average  for  the  tractor- 
trailers*  At  the  same  time,  truck  No*  26  has  both  the  highest  labor  expense 
per  vehicle-stile  and  per  ton-mile  in  the  tractor-trailer  group*  The  short 
distance  traveled  and  small  amount  hauled  account  for  this  fact* 

AVERAGE  LABOR  AND  NONLABOR  EZPE1SSE  PEE  VEHICLE-MILE 

There  is  approximately  a  6  to  U— actually  62/38— ratio  in  the  labor 
expense  versus  nonlabor  expense  per  vehicle-mile  for  the  wholesaler's  da- 
livery  trucks  (table  23)*  Labor  expenses  for  drivers,  or  drivers  and 
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Table  23  .—Labor  and  nonlabor  expense  per  vehicle -mile  of  wholesaler's 

delivery  trucks,  selected  periods,  1953-5U 


1  Average  labor  :  Average  nonlabor 


Item 

expense  per   : 
vehicle -mile   : 

expense  per 
vehicle-mile 

Straight  truck 
Number  10 ••« 

Dollars  1/ 

0#297U 
•8877 
.U06U 
•2U22 
•3788 
•8069 

0#3760 

0.2779 
•30U5 
•2200 
•W428 
•3082 

0*2900 
0.3U|2 

Dollars  2/ 
0.1850 

Number  U  •••••.•« 

•2377 

Number  12  •••••••< 

•2077 

Number  16  •••.•••« 

•10U2 

Number  17  •••••••« 

•2107 

Number  20  •••••••< 

.1760 

Total  or  average 

3-axle  tractor-semi 
combination 
Number  U*  •••••••» 

Number  2JU 

Number  25 ••« 

Number  26  •  • 

Number  28  •••••••« 

Total  or  average 
Grand  total  or 

0.1721 

.trailer 

»••••* 

0.21U0 
.2022 
.2298 
.2620 
.159U 

0,20^ 
0.1918 

1/  Computed  on  the  basis  of  19  trips  made  by  the  wholesaler's 
delivery  trucks  in  July,  August,  and  December  1951w  See  table  21. 

2/  fiepresents  nonlabor  expenses  for  the  period  December  1,  1953  to 
November  30,  195U.  See  table  20. 


helpers,  equal  about  31  cents  per  vehicle -mile,  awhile  the  nonlabor  expense 
of  the  trucks  is  about  20  cents.  As  stated  in  table  23*  the  labor  expense 
per  vehicle  -oile  is  based  on  that  incurred  for  the  19  trips  in  the  study, 
while  the  nonlabor  expense  is  for  the  period  December  1,  1953  to  November  30, 
195U»  The  representativeness  of  the  labor  expense  data  for  the  shorter 
period  is  indicated  by  the  fact  that,  for  the  period  September  1,  1953  to 
August  31,  195U  (the  wholesale  firm's  195U  fiscal  year),  wages  of  the  delivery 
personnel  also  amounted  to  62  percent  of  the  total  delivery  expenses  while 
the  remaining  38  percent  consisted  of  the  nonlabor  expenses. 

The  average  nonlabor  expense  per  vehicle-mile  for  the  straight  trucks  is 
approximately  3  cents  less  than  that  for  the  tractor-semitrailers.  In  con- 
trast, the  average  labor  expense  for  the  former  is  about  6§  cents  more  than 
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for  the  latter,  despite  the  fact  that  5  out  of  6  straight  trucks  had  1-man 
crews  whereas  all  5  tractor-semitrailers  had  2-raan  crews.  Total  expenses  on 
a  vehicle -mile  basis  are  thus  somewhat  larger  for  the  straight  trucks  than 
for  the  tractor-semitrailers. 

In  examining  the  Baltimore  wholesaler's  nonlabor  expense  per  vehicle- 
mile,  a  basis  of  comparison  is  afforded  by  similar  operating  statistics  for 
Government  vehicles.  For  example,  for  the  year  ending  June  30,  195k,   the 
combined  operation  and  maintenance  expense  for  Federal  Government  vehicles 
in  the  gross  weight  categories  of  the  wholesalers  delivery  trucks 
(17,000  to  2h9h99  and  2li,500  and  over)  averaged  $0.1789  and  $0.303U  per 
vehicle-mile  respectively.  These  data  are  for  vehicles  operated  only  by 
civilian  agencies,  and  exclude  depreciation  expense  as  well  as  driver  wages. 
By  comparison,  the  total  nonlabor  expenses  of  the  wholesaler's  delivery  trucks, 
including  depreciation  in  the  above  gross  weight  categories,  average  $0.1721 
and  $0.20U8  respectively.  When  depreciation  expense  is  excluded,  these  non- 
labor  expenses  fall  to  $0.1222  for  the  straight  trucks,  and  to  $0.lU99  for 
the  tractor-semitrailers. 

DELIVERY  EXPENSES  BI  VALUE  OF  ORDER  AND  LOCATION  OF  BUYER 

The  determination  of  the  labor  and  nonlabor  delivery  expenses  for  orders 
of  varying  size,  delivered  in  different  types  of  areas,  reveals  some  striking 
facts.  One  of  the  most  important  of  these  is  that  the  costs  of  delivering 
orders  up  to  $300  in  rural  areas  are  approximately  the  same  for  orders  of  all 
sises  •  In  table  2U,  the  average  labor  and  nonlabor  expenses  for  delivering 
orders  under  $25  is  $2.67j  in  the  $25-$7U.99  group  the  delivery  expenses  are 
$2.7Ul  »»d  ^  the  $75-$lU9  and  $l£0-$299.99  groups,  they  are  $2.68.  It  is 
only  when  the  value  of  the  orders  reach  the  open-end  category  of  "$300  and 
overn  that  the  delivery  expenses  increase  sharply.  Here  they  jump  to  $6.11. 

This  large  increase  is  due  to  the  fact  that  in  this  latter  group  the 
orders  ranged  in  value  from  $313  to  $1,680.  The  unloading  time,  in  particular, 
increases  substantially  for  these  large  orders.  For  example,  rural  orders  in 
this  group  had  an  average  unloading  time  of  U9«8l  minutes.  In  contrast,  the 
average  unloading  time  for  rural  orders  in  the  other  h  categories  ranged  f*om 
16.75  minutes  down  to  3«3U  minutes.  (Table  11.)  The  higher  average  unloading 
time  for  orders  in  the  $300-and-over  category  in  turn  is  reflected  in  a  higher 
average  labor  expense  per  order. 

Table  11  also  shows  that  the  average  unloading  time  in  each  of  the 
h   smaller-size  groups  is  less  for  rural  orders  than  for  orders  delivered  in 
congested  urban  or  other  urban  areas.  In  the  $300-and-over  category,  however, 
the  average  unloading  time  is  greater  for  rural  orders  than  for  those  orders 
delivered  to  congested  urban  or  other  urban  areas. 

Another  interesting  fact  revealed  in  table  2l±  is  the  heavy  per-mile  cost 
of  delivering  orders  in  congested  urban  areas.  In  these  areas  they  range 
from  60  to  83  cents.  By  comparison  the  costs  per  mile  for  rural  orders  range 
from  h$  to  53  cents. 
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The  ratio  of  labor  to  nonlabor  expense  per  mile  is  considerably  higher 
for  congested-urban  orders  than  for  rural  orders.  For  the  former  it  runs  as 
high  as  U.8  to  1,  while  for  the  latter  the  high  is  only  1.6  to  1. 

The  average  labor  and  nonlabor  expense  for  all  orders  equaled  $2.16  per 
order.  These  expenses  were  about  50  cents  per  mile  and  about  2  cents  per 
dollar  of  sales.  In  each  of  these  categories  of  expense;  that  is,  per  order, 
per  mile,  and  per  dollar  of  sales,  the  average  labor  expense  exceeded  the 
nonlabor  expense. 

When  the  order  was  under  $2$  in  size,  the  average  figure  for  labor  and 
nonlabor  delivery  expense  per  dollar  of  sales  was  above  $   cents,  for  customers 
in  congested  urban  areas,  for  those  in  other  urban  areas,  and  for  those  in 
rural  areas — the  amount  in  this  last  instance  rising  above  18  cents,  ^en  the 
order  was  in  the  $2£-$7U.99  range,  the  corresponding  figure  for  customers  in 
rural  areas  was  also  above  S>  cents. 

The  firm  states  that,  on  the  basis  of  averaging  several  years'  experience, 
its  cost  of  goods  sold  is  approximately  92  cents  of  each  dollar  of  sales, 
leaving  a  gross  profit  of  only  8  cents.  Since  all  general  and  administrative 
supplies  and  expenses,  salaries  and  wages,  light  and  heat,  advertising,  and 
delivery  must  be  deducted  from  the  gross  profit  before  arriving  at  net  profit 
on  sales,  delivery  expenses  amounting  to  5  cents  per  dollar  of  sales  are  ob- 
viously excessive. 

CONCLUSIONS 


Recommendations  Based  on  Time  Study  Analysis  and 
Interviews  with  Delivery  Personnel 

On  the  basis  of  the  time  analysis  and  interviews  with  delivery  personnel, 
the  following  recommendations  are  offered  concerning  equipment,  trip  routing, 
and  unloading  procedure.  These  proposals  are  designed  to  increase  the  effi- 
ciency of  the  wholesalers  truck  delivery  operation.  This  increased  efficiency 
will  in  turn  be  reflected  in  improved  services,  lower  costs,  or  both. 

Equipment 

1.  In  deliveries  on  the  rural  routes,  on  several  occasions  the  presence 
of  a  side  door  on  each  side  of  the  trailer  would  have  greatly  facilitated  the 
unloading  operation.  Since  the  trailers  of  the  wholesale  firm  are  equipped 
with  only  one  side  door— located  on  the  right  side  of  the  trailer — servicing 
a  store  on  the  left  side  of  the  highway  involves  either  turning  the  vehicle 
completely  around  (once  to  unload,  and  then  again  to  resume  the  trip),  or  un- 
loading from  the  end  doors.  Either  method  results  in  delay. 

In  the  light  of  these  facts,  trailers  purchased  in  the  future  for  use  on 
the  rural  routes  should  be  equipped  with  doors  on  both  the  curb  side  and  the 
road  side  of  the  trailer.  Ability  to  unload  from  either  side  will  save  a 


-U7  - 

substantial  amount  of  maneuvering  time  at  many  of  the  stops.  Under  the  present 
scheme  of  a  single  side  door,  it  was  necessary  in  some  cases  to  drive  an  addi- 
tional couple  of  miles  in  order  to  find  a  place  to  turn  the  truck  around  so  that 
the  merchandise  could  be  unloaded  from  the  side  door.  Turning  a  large  tractor- 
trailer  around  on  narrow  rural  roads  involves  hazard  to  the  wholesaler's  driver 
and  helper,  to  other  people  driving  along  the  highway,  and  to  the  various 
vehicles  involved. 

In  addition,  the  2  side  doors  will  permit  some  cross -ventilation.  This 
will  be  important  to  the  driver  in  breaking  down  the  load  on  hot  days. 

A  leading  truck-trailer  manufacturer  has  estimated  that,  depending  upon 

the  material  of  which  the  trailer  is  constructed,  the  cost  of  installation  of 

an  additional  side  door  when  ordered  as  part  of  the  equipment  at  the  time  of 
manufacture  would  vary  from  $80  to  $35>0. 

2.  One  of  the  trailers  operated  by  the  wholesale  firm  is  equipped  with  a 
very  heavy  movable  tailgate.  This  can  be  swung  up  to  meet  a  set  of  short  rear 
doors.  Each  time  the  truck  is  opened  the  tailgate  must  be  let  down  to  a  hori- 
zontal position  and  fastened  with  a  chain.  Conversely,  when  the  truck  is 
closed  up,  it  is  necessary  to  push  the  tailgate  up  into  place,  and  readjust 
and  fasten  the  chain.  Considerable  exertion  is  required  on  the  part  of  both 
the  driver  and  helper  to  perform  these  tasks.  As  one  means  of  greatly  reducing 
this  heavy  labor,  it  is  proposed  that  flush  doors  be  provided  for  this  trailer. 
These  would  make  it  possible  to  leave  the  heavy  tailgate  permanently  suspended. 
The  other  trailers  and  the  straight  trucks  each  have  a  tailgate  rigidly  sus- 
pended in  a  horizontal  position.  At  retail  stores  having  no  loading  platform, 
the  tailgate  is  essential  in  unloading.  The  man  who  removes  the  groceries  from 
the  truck  must  have  a  place  to  stand  and  a  place  to  put  the  merchandise. 

Trip  Routing 

1©  A  large  number  of  the  errors  in  routing  evidently  stemmed  from  un- 
familiarity  of  the  routing  supervisors  with  the  specific  routes  involved.  Al- 
though the  2  supervisors  use  rather  elaborate  maps  in  planning  and  scheduling 
the  routes,  changes  are  constantly  being  made  in  highways  and  city  streets 
through  new  road  construction,  improvements  in  existing  roads,  closing  of 
bridges  for  repairs,  conversion  of  city  streets  from  2-^way  to  1-way  traffic, 
changes  in  restrictions  on  truck  traffic  for  certain  city  streets,  etc.  Route 
maps  thus  tend  to  become  obsolete  rather  quickly.  Because  of  these  facts,  the 
drivers  should  be  encouraged  to  make  suggestions  as  to  changes  in  routing  where 
such  changes  may  result  in  a  saving  in  time  or  distance  traveled.  This  infor- 
mation could  be  written  on  the  drivers'  trip  tickets,  which  are  turned  into  the 
firm's  office  at  the  end  of  each  trip.  The  suggested  changes  could  then  be 
evaluated  and— if  acceptable— would  be  incorporated  in  each  of  the  routes. 

2.  Another  means  of  reducing  the  routing  errors  would  be  for  the  2  route 
supervisors  to  ride  with  the  drivers  from  time  to  time  and  thus  obtain  famil- 
iarity with  the  delivery  problems  of  each  specific  route. 
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3.  The  amount  of  overtime  put  in  by  delivery  personnel  on  5  of  the 
8  rural  trips  appears  to  be  excessive .  The  adoption  of  the  2  recommendations 
cited  would  undoubtedly  aid  in  reducing  the  overall  delivery  time  for  these 
trips.  On  the  other  hand,  if  the  amount  of  overtime  continues  to  be  large, 
the  possibility  of  readjusting  the  present  routes  or  initiating  an  additional 
rural  route  should  be  investigated* 

Loading  and  Unloading  Procedure 
!♦  All  pieces  should  be  numbered  with  the  appropriate  order  number. 

2.  The  number  of  pieces  per  order  should  then  be  written  in  at  the 
bottom  of  the  invoice  sheet  by  the  order-filling  personnel  ♦ 

3.  Drivers  should  use  the  number  on  the  package  and  the  piece  count  to 
break  down  the  order  at  each  stop. 

iu  Drivers  (in  the  case  of  straight  trucks)  and  helpers  (in  the  ease  of 
tractor-trailers)  should  use  an  item  check  inside  the  store  with  the  store- 
keeper to  insure  the  pieces  are  as  represented  on  the  invoice. 

£•  To  insure  against  the  chance  of  losing  or  damaging  small  items,  a 
large  carton  should  be  placed  near  the  tailgate  of  each  truck  at  time  of  load- 
ing. Small  items  (properly  numbered,  as  indicated  above)  should  be  dropped 
into  it  in  rotation  as  each  order  is  placed  in  the  truck.  These  items  may 
then  be  removed  as  each  order  is  unloaded. 

6.  On  all  routes  using  both  a  driver  and  helper,  the  driver  should  break 
the  load  down  at  each  stop  while  the  helper  moves  the  merchandise  from  the 
tailgate  and  hand-trucks  or  hand-carries  it  inside  the  buyer  *s  establishment. 

7.  While  the  helper  is  inside  checking  the  merchandise  with  the  store- 
keeper (and  collecting,  in  the  case  of  a  c#o#d.  order),  the  driver  should 
remain  in  the  truck  and  break  down  the  next  order.  Where  it  is  necessary  to 
level  off  the  load  after  a  stop,  this  should  also  be  done  by  the  driver. 

8.  If  the  driver  completes  the  task  of  breaking  down  the  next  order  and 
leveling  off  the  load  before  the  helper  has  returned  tram  checking  or  collect- 
ing on  the  order,  the  driver  should  then  close  up  the  truck, 

9.  In  the  case  of  very  large  orders  perhaps  the  above  procedure  would 
have  to  be  varied  to  the  extent  that  the  driver,  after  breaking  down  the  order 
in  the  truck,  would  assist  the  helper  in  moving  the  merchandise  into  the  buyer* s 
establishment.  The  driver  could  subsequently  level  off  the  load  while  the 
helper  was  checking  the  order  or  collecting,  in  the  event  of  a  c.o#d.  order. 

The  above  recommended  method  of  breaking  the  orders  down  in  the  truck  by 
package  number  and  piece  count  was  tested  on  3  separate  routes.  Breaking  the 
orders  down  by  this  method  required  approximately  half  the  time  by  the  item- 
by-item  check*  Several  orders  were  broken  down  in  an  average  of  7  seconds  per 
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piece*  In  some  Instances,  the  item  check  which  had  been  previously  used 
ranged  as  high  as  25>  seconds  per  piece  • 

Significance  of  the  Cost  Data 

The  Baltimore  wholesale  firm  is  losing  money  delivering  orders  under 
$25>  to  rural  areas  ♦  Average  delivery  costs  for  this  group,  comprising  5  per- 
cent of  the  total  number  of  orders  analyzed,  exceed  gross  profit  by  approxi- 
mately 10§  cents  per  dollar  of  sales*  As  previously  mentioned,  the  firmfs 
entire  gross  profit— averaged  over  a  period  of  years— is  reported  as  only 
8  cents  per  dollar  of  net  sales*  Since  all  operating  costs,  including  delivery 
expenses,  must  be  deducted  from  gross  profit  before  arriving  at  a  net  profit, 
the  loss  on  these  orders  is  especially  heavy* 

An  additional  30  percent  of  the  orders  analyzed  In  the  study  were  also 
undoubtedly  delivered  at  a  loss*  These  consisted  of  the  21  orders  under 
$2S>  delivered  in  congested  urban  and  other  urban  areas,  and  the  88  orders  in 
the  $2f>-$7lw 99  group  delivered  in  rural  areas*  Inspection  of  the  firmfs  profit- 
and-loss  statements  for  recent  years  showed  feat  its  delivery  expenses  typical- 
ly average  only  about  20  percent  of  the  firmfs  total  operating  expenses*  But 
in  the  case  of  the  above  mentioned  109  orders,  the  delivery  expenses  averaged 
J>  to  6  cents  per  dollar  of  sales,  and  thus  accounted  for  two-thirds  to  three- 
fourths  of  the  firm's  gross  profit*  Even  firms  with  a  gross  profit  approxi- 
mately twice  that  of  the  Baltimore  wholesaler  would  find  that  delivery  ex- 
penses of  the  magnitude  of  f>  cents  or  more  per  dollar  of  sales  were  dispropor- 
tionately high* 

The  wholesaler  needs  to  review  carefully  his  deliveries  of  all  orders 
under  $25  and  of  rural  orders  in  the  $25>-$7U*9°  group  for  the  purpose  of  deter- 
mining which  of  these  should  be  eliminated*  In  his  analysis  of  these  deliver- 
ies, consideration  should  be  given  to  the  following  points: 

1.  Selling  small  orders  on  a  cash-cany  basis  only, 

2*  Consolidating  each  small  customer's  delivered  orders,  to 
make  deliveries  less  frequent, 

3*  Encouraging  the  retailer  to  concentrate,  with  a  single  wholesaler, 
the  purchases  which  are  delivered  to  the  retailer,  instead  of  his 
spreading  them  out  among  several  wholesalers.  7/ 


7/  On  1  of  the  rural  routes,  the  author  noted  3  different  Baltimore  whole- 
salers delivering  dry  groceries  to  a  small  country  general  store— located 
about  UO  miles  from  Baltimore.  As  the  wholesaler's  truck  in  which  the  author 
was  riding  pulled  up  in  front  of  the  store  to  deliver  a  $20  order,  another 
wholesaler's  truck  was  just  driving  away.  "While  the  small  order  was  being  de- 
livered, a  third  truck  from  another  competitor  drove  up  to  deliver  its  order* 
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This  can  be  done  by  means  of  a  delivery  charge  on  small 
orders  or  fixing  a  minimum  size  of  order  for  delivery. 
Either  practice  could  make  an  unprofitable  customer  into 
a  profitable  one  or  cause  him  to  shift  to  another  whole- 
saler .  To  part  with  him  would  be  no  loss* 

In  connection  with  this  appraisal,  the  wholesaler  should: 

1.  Determine  which  retailers  who  buy  In  small  amounts  are 
frequent  btgrers  of  substantial  orders  and  hence  might  be 
allowed  delivery  of  occasional  small  orders  without  a 
delivery  charge. 

2.  Estimate  the  small  customers1  growth  potential  and  pos- 
sibly continue  to  deliver,  in  small  quantities,  without 
a  delivery  charge,  to  those  who  show  promise  of  sub- 
stantial early  growth. 

Che  large  independent  grocery  wholesaler  in  a  metropolitan  area  of  an 
adjoining  State  handles  his  small  order  deliveries  in  the  following  manner: 
In  195U,  he  began  a  policy  of  refusing  to  deliver  orders  under  $50,  and 
established  a  separate  delivery  charge  of  $1.!>0  for  all  orders  between  $50  and 
$100  .  Recently  he  revised  this  policy  and  now  has  eliminated  delivery  service 
for  all  orders  under  $100. 

Another  way  for  the  Baltimore  wholesaler  to  reduce  his  delivery  expenses 
is  to  increase  his  utilization  of  the  load  capacities  of  the  2  large  tractor- 
semitrailer  combinations.  In  h  of  the  5  trips  which  were  made  by  these  vehicles, 
only  two-thirds  of  their  capacity  for  hauling  dry  groceries  was  utilized. 

Two  approaches  may  be  used  in  solving  this  problem:  (1)  A  reallocation  of 
customers  is  needed  between  routes  requiring  less  than  8  hours  and  those  re- 
quiring more  than  9  hours*  This  would  permit  the  carrying  of  larger  loads  on 
the  routes  that  are  now  too  short,  and  a  saving  of  some  overtime  pay  on  the 
routes  that  are  now  too  long.  Because  the  wholesaler  pays  each  driver  or 
helper  for  a  minimum  of  1;3  hours  of  work  per  week,  the  best  length  of  workday, 
from  the  wholesaler^  standpoint,  is  between  8  and  9  hours.  (2)  The  2  large 
tractor-trailer  combinations  could  be  replaced  by  the  smaller  12 -ton  capacity 
tractor -trailer  combinations.  This  replacement  could  be  done  at  the  end  of  the 
useful  service  life  of  these  vehicles. 

To  the  extent  that  a  reallocation  of  customers  would  make  possible  the 
elimination  of  1  or  more  trips,  this  would  be  reflected  in  a  decrease  in  the 
variable  expenses.  A  reduction  in  both  variable  and  fixed  expenses  would  occur 
as  a  result  of  replacing  the  larger  tractor-trailers— which  cost  more  at  the 
outset  and  in  operation— ^ri/th  the  smaller  12-ton  capacity  tractor-trailers. 

As  noted  above,  the  wholesaler  covered  by  this  report  is  regarded  as 
reasonably  efficient  in  his  operations  by  comparison  to  the  trade  as  a  whole. 
Nevertheless,  the  study  has  revealed  this  wholesaler^  need  for  taking  a  careful 
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look  at  his  delivery  operations  •  The  numerous  errors  in  routing,  inadequately- 
designed  delivery  equipment,  the  lack  of  a  uniform  method  of  unloading,  and 
the  numerous  small  order  deliveries  are  largely  responsible  for  delivery  ex- 
penses amounting  to  over  25  percent  of  the  gross  profit.  Incorporating  the 
previously  mentioned  recommendations  should  help  to  reduce  the  wholesaler^ 
delivery  expenses.  Similar  action  would  probably  be  sound  business  for  many 
other  food  wholesalers  •  A  reduction  in  operating  costs  in  the  wholesale 
grocery  trade  could  in  turn  be  reflected  in  higher  prices  to  farmers  and  lower 
prices  to  consumers. 
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